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COMSTAC 2013 COMMERCIAL 
GEOSYNCHRONOUS ORBIT LAUNCH 
DEMAND FORECAST
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COMSTAC COMMERCIAL GSO LAUNCH DEMAND 
FORECAST RESULTS
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Near-Term Demand Forecast
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  otential al ani ested atellites
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Comparison with Previous COMSTAC Forecasts
The rrent ore ast ontin es the sli ht in rease in a era e ann al la n hes or the ne t ten 
ears as seen in the 2 1  e ort  The a era e n m er o  satellites rom the 2 4 to 2 1  
e orts as in a narro  ran e et een 2 5 and 21 8 satellites  The 2 14 e ort sho s an 

a era e o  22 8 satellites to e la n hed ea h ear  n han ed rom the 2 1  e ort  

The 2 1  e ort ro e ted 21 satellites to e la n hed in 2 1  The red tion to 16 
satellites a t all  la n hed in 2 1  re e ts

 atellite and la n h ehi le te hni al iss es

 han in  siness limate or se eral o erators ho en o ntered nan ial iss es  and

 e lassi ation o  se eral la n hes as naddressa le

Fi re  om arison o  Ann al Fore asts  2 4 2 2
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COMSTAC DEMAND PROJECTION VS. ACTUAL 
LAUNCHES REALIZED

Factors That Affect Satellite Launch Realization
 The demand or satellite la n hes is t i all  lar er than the n m er o  satellites 

that ill a t all  e la n hed in a ear  ome a tors that ontri te to the di eren e 
et een ore ast and reali ed la n hes are

 atellite te hni al iss es  atellite man a t rers ma  ha e man a t rin  s lier  
or om onent iss es that dela  the deli er  o  a satellite  n ro nd and in or it 
anomalies an a e t the deli er  o  satellites nder onstr tion ntil eet ide 
iss es s h as ommonalit  o  arts  ro esses  and s stems  are resol ed  

ela s in deli er  o  s a e ra t to the la n h site then im a t the s hed lin  o  
la n hes

 a n h ehi le te hni al iss es  a n h ehi le man a t rers and la n h ser i e 
ro iders ma  ha e man a t rin  s lier  or om onent iss es that a se 

la n h dela s  e o er  rom la n h anomalies and ail res an also si ni antl  
a e t la n h s hed les  ela s ha e a as adin  e e t on s se ent la n hes  
and some s ien e missions ha e s e i  la n h indo s that  i  missed  ma  
res lt in len th  dela s and mani est iss es

 eather  n lement eather  in l din  ro nd inds  i ht inds  lo d o er  
li htnin  and o ean rrents o ten a se la n h dela s  tho h these are t i all  
short term on the order o  da s

 an e a aila ilit  iss es  The la  o  la n h ran e a aila ilit  d e to rioriti ed 
o ernment missions  s hed le on i ts ith other la n h ro iders  la n h site 

maintenan e  and other ran e related iss es an a se la n h dela s

 al mani estin  al mani estin  re ires that t o satellites are deli ered to the 
la n h site on time  A dela  on one satellite res lts in a la n h dela  or the other 
satellite and s se ent satellites  a load om ati ilit  iss es s h as mass 
mismat h  te hni al di eren es  and di erin  or it insertion re irements  an also 

a se dela s

 siness iss es  or orate re rioriti ation  han in  strate ies and mar ets  and 
ina ilit  to o tain nan in  ma  dela  or an el satellite ro rams  ho e er  this 

an ree  la n h slots or other stomers

 e lator  iss es  ort om lian e  F  or international li ensin  and 
re en  oordination an a se dela s  la n h ehi le shi ts  and satellite 
ro ram an ellations   o ernment oli  re ardin  satellite and la n h 
ehi le e ort ontrol an ma e it di lt or  satellite man a t rers and 

la n h ehi le o erators to or  ith international stomers



Projecting Actual Satellites Launched Using a 
Realization Factor

er the histor  o  this e ort  the ore ast demand or satellites and la n hes has 
almost al a s e eeded the n m er o  satellites and la n hes a t all  a om lished in 
ea h o  the rst three ears o  a ore ast eriod  To etter estimate the n m er o  near
term satellites that ill e la n hed  the near term demand is ad sted  a reali ation 
a tor  This a tor is deri ed  om arin  ore ast satellite la n hes ith a t al satellites 

la n hed in the e ears rior to the rrent e ort

The ran e o  satellite la n hes e e ted to e reali ed is al lated  m lti l in  the 
near term ore ast  the hi hest and lo est ariations o  ore ast ers s a t al o er the 

re edin  e ears  in e 1  the a t al n m er o  satellites la n hed in the rst ear 
o  the ore ast as 58  to 11  o  the ore ast n m er  ith an a era e o  8  For 
the ast e ears  the ran e as 8  to 11  ith an a era e o  1  ased on this 
methodolo  hile 2  satellites are ore ast or la n h in 2 14  the e e ted reali ation or 
2 14 is 16 to 22 satellites

The onsistent o erestimation ill strates the o a e  e e t o  the ore ast  s r e  
res ondents list satellites that ere lanned to e la n hed the re io s ear t sli ed 
into the s se ent ear  itho t om ensatin  or the s se ent ear’s satellite la n hes 

on rrentl  sli in  or ard

The al lation e omes less re ise or the se ond o t ear  The ore ast has almost 
al a s o erestimated the a t al la n hes t o ears hen e  in e 1  the a t al 
reali ation or the se ond o t ear ran ed rom 48  to 1 5  ith an a era e o  77  
For the ast e ears  the ran e as 68  to 1 5  ith an a era e o  82  sin  the 
same methodolo  hile 27 satellites are ore ast to e la n hed in 2 15  the e e ted 
reali ation or 2 15 is 18 to 28 satellites

Fi re 1  eali ation Fa tor

istori al First ear atellite emand Fore ast
A t al atellites a n hed
2 1  atellite emand Fore ast

eali ation Fa tor
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in e the la n h reali ation a tor as added to the e ort in 2 2  the a t al n m er o  
satellites la n hed has s all  allen ithin the la n h reali ation ran e  demonstratin  the 
ro stness o  the reali ation a tor methodolo

As sho n in Fi re 1  the 2 1  re ort ore ast 2  satellites or la n h in 2 1  ith a 
reali ation ran e o  14 to 22 satellites  16 satellites ere a t all  la n hed in 2 1

FACTORS THAT MAY AFFECT FUTURE DEMAND
an  mar et  re lator  and nan ial a tors a e t rrent and t re demand or 
ommer ial  satellite la n hes  s h as

Demand for Satellite Services
emand or satellite ser i es ontin es to e stron  in ertain re ions  led  s stantial 
ro th in Asia and solid ro th in the iddle ast  entral Asia  and o th Ameri a  

des ite n ertain e onomi  en ironments in the nited tates and ro e  This ro th an 
e attri ted to

 in reased lo ali ation and inter onne ti it  o  modern enter rise omm ni ations  
es e iall  the e ansion into emer in  mar ets that la  a er ased 
in rastr t re

 im ro ed e onomi  standards reatin  an e anded middle lass ith a aila le 
dis retionar  in omes

 ado tion o  ommon ra ti es and standards

 in reased dere lation o  the tele omm ni ations se tor and the se o  ne  
re en ies

 de elo ment o  ost e e ti e ersonal mo ile oi e  data  and road and de i es

 ons mer demand or data ri h ontent  s h as ltra  and  T  that ill 
re ire more and idth

 demand or aerona ti al road and e  iFi on ommer ial air ra t

 in reased tra el and lt ral inte ration

 ado tion o  ommer ial sol tions  o ernments to s lement de ense and 
militar  a a ilities

 re ol tion in so t are a li ations  reatin  ne  in ormation ortals or ons mer

Globalization
ro th in tele omm ni ations and road astin  mar ets is ein  dri en  an in reasin  

n m er o  m lti national om anies ith o e h s and distri tion net or s s read 
a ross the orld  This ena les om anies to o erate lo all  hile ein  er ei ed as an 
inte ral art o  the lo al e onom  om anies re r it and train ersonnel to se modern 
omm ni ations tools s h as so ial media  internet mar etin  and ireless de i es  

o er omin  the limits o  national orders and lt ral o ndaries



ontent is more a essi le and less e ensi e  ena lin  ons mers and enter rises to 
ll  inte rate  share similar e erien es  and im ro e rod ti it  and res onsi eness to 
stomer needs and orders on a lo al asis  The ra id ro th o  a orda le in ormation 

deli er  to end ons mers  thro h satellite dishes  a le head ends  er to the r  
and ireless road and  ena led a si ni ant e ansion o  ontent hoi es hile 

ermittin  t o a  intera ti it  on an n re edented s ale  This dri es si ni ant demand 
or more and idth a aila ilit  in reasin  the need or satellite ased and ro nd ased 
deli er  s stems

Mobility
The lo al demand rom enter rises and ons mers or mo ile omm ni ations has e ande 
o er the ast de ade  The de elo ment o  lo ost mo ile e i ment nleashed si ni ant 

ro th est met  the i it  onl  satellite deli er  an ro ide  From lo al omm ni ations 
to dire t to ons mer ser i es s h as mo ile tele ision  nternet and road and ser i es  
and satellite radio  and enter rise a a ilities s h as mo ile road astin  satellite ne s 

atherin  and trans ortation eet mana ement  the demand or mo ile onne ti it  
a ears insatia le  Trans ortation s stems are ra idl  in or oratin  mo ile omm ni ations 
te hnolo ies  s h as airline o erators et l e and nited Airlines ith ire T  ser i e or their 

assen ers  rental ar eets eat rin  iri s atellite adio  and emer en  ser i es s h as 
n tar e andin  e ond eneral otors ehi les  o ile onne ti it  ill e a ma or dri er 

or mar et ro th in the ne t de ade  arti larl  in Asia  here o ntries s h as o th orea  
a an  Tai an  and in a ore t i all  ado t ne  te hnolo ies earl

Market Segments

Fixed Satellite Services (FSS)

The F  mar et ontin es to er orm ell  a or lo al o erators s h as ntelsat   
and telsat and re ional o erators s h as Telesat  Asia at  and er e t re ort 
hi h trans onder tili ation rates and sta le trans onder lease ri in  The mar et is 
dri en  demand or lar er re la ement s a e ra t  ith additional e ansion in ne  
or ital slots or ne  satellites  Asia ontin es to lead ro th d e to in reasin  demand 
or enter rise AT ser i es  e ansion o  hi h de nition tele ision ser i es T  and 
nternet onne ti it  emand in estern ro e remains solid  t ro th is o sed 
in entral and astern ro e and ssia  The iddle ast and A ri a are e erien in  
moderate ro th in trans onder demand  d e to dere lation  in reased om etition  and 
the a aila ilit  o  more lo al ontent rom road asters  e to the rolon ed im a t o  
the e onomi  re ession  the orth Ameri an mar et has e erien ed some trans onder 

ri in  ea ness  t this has not s stantiall  a e ted o erator nan ial er orman e  
o th Ameri a ontin es to rise ith the emer en e o  a lar er ons mer lass  

im ro ed re lator  limate  and se eral nations see in  TA ree lo ost satellites 
to e er ise their ri hts to T assi ned or ital slots and re en ies  Another ositi e 
si n is in reased demand  o ernments or a a it  to s ort i il a li ations and 
militar  omm ni ations  The  e artment o  e ense has de reased its demand or 

ommer iall  ro red and idth ith the dra do n o  troo s in ra  and A hanistan  
o e er  satellite o erators ha e een a le to nd other stomers to ma e  or this 

dro  ntelsat  telsat  is asat  and other o erators e e t to deri e si ni ant re en es 
rom national o ernments or the ro ision o  trans onder a a it
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Direct Broadcasting Services (DBS)

The lethar i   e onom  has ress red the  mar et  in reasin  ons mer h rn 
rates  om etition rom lo ost er to the r  in r an areas  and ost ress res rom 

a le o erators tr in  to rote t mar et share  atellites ha e e en rea hed sat ration 
in sele ted metro olitan areas  This a o nts or ho tar’s moti ation to e and its 
ons mer and enter rise resen e  ro idin  road and and mo ile ser i es ith the 

a isition o  hes omm ni ations and its iter 1 no  ho tar 17  satellite  oth 
ho tar and ire T  ha e stron  a ital in estment ro rams and e e t to la n h 

se eral satellites ea h in the ne t e  ears to re la e and add to rrent a a it  Telesat 
ill also meet in reasin  demand ith the la n h o  ne  satellites  in re ions here the 
ost o  la in  er or a le is rohi iti e  emand or dire t to home ser i es in ro e is 

in reasin  t man  ons mers re ei e T  ia a le head end distri tion hannels 
rom F  o erators s h as  telsat  and Telenor  As ith F  ro th ill e dri en 

 demand or T  in Asia rom o erators s h as a an’s er e t  o th orea’s T  
and in a ore’s in Tel t s

Broadband Services

The road and mar et ontin es to s read lo all  as enter rise and ons mer needs 
or mo ile onne ti it  dri e in estments in hi h a a it  s stems s h as hes 
omm ni ations no  ho tar  A AT  ia at  and ne omers s h as A anti in 

the  and e at and  in A stralia  A AT is de lo in  its lo al ress 
s stem to ro ide road and onne ti it  in land mo ile  aerona ti al  and maritime 
mar et se ments  The ’s i ht ared 4  ireless h rid terrestrial satellite s stem 
en o ntered a ma or h rdle ith the F  hi h stated the s stem’s transmissions a se 
inter eren e ith si nals rom the  onstellation  As ith the F  and  mar ets  
demand rom Asia  led  o th orea  a an  hina  Tai an  and in a ore  ill dri e the 
mar et or road and satellite ser i es  o ernment nded initiati es and mandates to 

ro ide road and ser i es and nternet onne ti it  ill hel  dri e the mar et  arti larl  
here those demands annot e met  la in  er  s h as in remote and r ral lo ations

Mobile Satellite Systems (MSS)

The  mar et remains in   re ires si ni ant in estment to e and the ro nd 
net or  in l din  the an illar  terrestrial net or  in r an areas  to attra t enter rise and 

ons mer sers  oth i ht ared and Terre tar entered an r t  in an attem t to 
rearran e nan in  and a ire ne  in estors  t or no  their Terra 2 and Terre tar 
2 satellites  res e ti el  remain nla n hed  ho tar’s ish et or  re entl  a ired all 
the assets o  Terre tar  and lans to re enate that s stem

A AT ontin es to er orm stron l  ith stead  demand in its erti al enter rise 
mar ets as it de lo s its ad an ed A AT 5 satellites  e i o’s e sat onstellation 

ill ro ide mo ile ser i es or i il administration and emer en  omm ni ations  n the 
iddle ast  Th ra a remains s ess l and is onsiderin  s stem e ansion to meet 

demand  ro e and a an ha e een ontem latin  dedi ated  ser i es to ild 
on a a ilities rrentl  ro ided thro h F  s stems  t oordination a ross ro ean 
nations remains an iss e



Digital Audio Radio Service (DARS)

A  remains an e l si el  orth Ameri an rod t sin e the mer er o   atellite 
adio and iri s atellite adio  A  re en e re  si  er ent this ear  satellite radio 
ro th tra s ith ar sales  n 2 1  ar sales in the nited tates ere  11 er ent  

This ser i e has et to attra t lo al attention  altho h o th orea and a an oo erated 
on the AT s stem  A  ill li el  e and to Asia rst  ollo ed  estern ro e

n s mmar  enter rise and ons mer demand or onne ti it  ia satellite is e e ted 
to in rease o er the ne t de ade  The o tloo  or satellite ser i es rom  remains 
stron  dri en  re la ement and modest e ansion in F  and  s stems and  ne  

road and s stems  onomi  re o er  in orth Ameri a  ro e  and Asia ill ena le a 
ret rn to ro th  ith ro st ent  demand rom enter rise  ons mer  and o ernment 
mar ets rom e istin  and emer in  satellite o erators

Satellite Technologies

All-Electric Satellites

Ad an es in satellite ro lsion te hnolo  are ainin  tra tion in the mar et  rid 
s stems tili in  ele tri  ro lsion or north so th station ee in  red e el loads  
res ltin  in lo er se arated mass than satellites ith traditional all hemi al s stems  
These sol tions ha e een in the mar et or almost t o de ades t are ndin  in reased 
ommer ial a eal as a loads e ome lar er and more om le  rid s stems 
a a le o  ele tri  or it raisin  o er e en reater se arated mass sa in   a mentin  a 
ortion o  the traditional hemi al or it raisin  ith hi her e ien  ele tri  ro lsion

The all ele tri  satellite te hnolo  o ered rom ma or man a t rers li e oein  and 
 is om ellin  or an o erator loo in  to lo er their a ital e endit res A  

needed to ild and la n h a  ommer ial satellite  e a se all ele tri  satellites ha e 
si ni antl  lo er mass than traditional i ro ellant s stems  t o o  these satellites an 

e la n hed on the same la n h ehi le in a sta ed on ration  al la n hes o er 
a otential sa in s o  2 5  rom the la n h osts alone and an hel  o erators lose 

siness ases that did not seem easi le e ore  

A dra a  to all ele tri  satellites is or it raisin  s hed les o  si  months lon er than 
on entional all hemi al satellites  t their li hter mass allo s all ele tri  satellites to 
arr  lar er a loads on a smaller lat orm  erators ill need to e al ate the nan ial 

and s hed le im a ts et een all ele tri  and traditional satellite o erin s

The im a t rom all ele tri  o erin s or the la n h mar et is still n lear  All ele tri  
satellites are o ten desi ned or a sta ed d al la n h on ration  hi h  in theor  

o ld hal e the n m er o  la n hes or these satellites  o e er  some o  the all ele tri  
a ards o ld e or ne  siness o ort nities that mo ed or ard ith hel  rom the d al 
la n h sa in s  As more all ele tri  satellites are ordered  this ill ro ide l es on ho  
o erators lan to in or orate the satellites into their eets

Laser Communications

n the t re  o erators ill ha e the a a ilit  to onne t their  ommer ial satellites 
to terrestrial ro nd stations ia laser lin s  As sho n in tests  A A and other s a e 
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a en ies  laser omm ni ations o ers orders o  ma nit de hi her data rates than traditional 
radio re en  omm ni ation and ma  ro e se l or dee  s a e e loration  
m lementin  a laser omm ni ation s stem ill also sa e mass and red e o er on 
the satellite  For hi her and idth a li ations li e i h Thro h t atellites T  laser 
omm ni ations ill hel  ro ide hi her thro h t  es e iall  here s e tr m is limited  
o e er  e a se laser lin s an e atten ated  lo d o er  se eral ro nd terminals in 

di erse re ions o ld e needed to arantee the alit  o  ser i e to the end ser

The im a t o  laser omm ni ations on the la n h ehi le mar et is ro a l  minimal  
aser omm ni ations is not a li a le to all satellite missions  and th s ill e limited 

to a li ations in ol in  lar e data trans ers  asers ill e enhan ements to the e istin  
a loads or add ons to ro ide lin s or ertain n tions  rather than reatin  an entirel  ne  

mar et or laser omm ni ation satellites

Spectrum Limitations and Orbital Slot Limitations
The la  o  a aila le s e tr m at the ommonl sed  and and re en ies and 
or ital slots ma es it hallen in  or ne  satellite o erators to enter the mar et and or 
e istin  o erators to e and their siness nless the  onsider a irin  a om etitor or 
de elo in  alternati e s e tr m s h as a and  This as demonstrated  telsat’s 
re ent a isition o  atme  that allo ed the om an  to ontrol ne  or ital slots ith 
a ess to ast ro in  atin Ameri an mar ets  n other instan es  o erators ha e o
o erated on de elo in  or reser in  an or ital slot  n 2 14  Asia at ill la e a satellite 
in Thai om’s 12  lon it de or ital osition  n ret rn  Thai om ill ha e a ess to the 

and trans onders on the satellite  This a reement allo ed Thai om to reser e its 
or ital slot and ro ided e ansion o ort nities or Asia at

Additional s e tr m is a aila le in the F  Fi ed atellite er i es  lanned ands  
hi h ere esta lished  the T  to reate e ita le a ess to s e tr m and or ital slots 

es e iall  or smaller  relati el nde elo ed o ntries  The road astin  atellite er i e 
 lanned ands are idel  sed or one a  dire t to home tele ision ser i es 

ire T  and ish in the  and  and telsat in ro e  t the F  lanned 
ands ha e hardl  een e loited  Thro h the e er ise o  the T  lan in the T  adio 
e lations A endi   these smaller o ntries an ain a ess to  and and 

re en ies that are distin tl  di erent rom the ommonl  sed n lanned   and 
and re en  sets  

ith the la n h o  the inasat 1 and 2 satellites  ietnam has e ome one o  the earl  
ado ters o  lanned  and and  The inasat 1 and 2 s a e ra t are lo ated at 
1 2  east lon it de  hi h ena les ietnam’s a ess to satellite omm ni ations itho t 

a sin  or re ei in  harm l inter eren e rom nei h orin  satellites  

e era in  e istin  or ital lo ations and sin  lanned ands an la  an im ortant 
role in the e ansion o  satellite omm ni ations  An or ital slot that is ll  tili ed or 

on entional n lanned  and ands in the orthern emis here an also e 
de elo ed or the same n lanned ands in the o thern emis here  n addition  the 
same slot an e de elo ed or the lanned  and ands  These strate ies ma  

ro ide a modest  medi m term stim l s in the la n h mar et as ne  satellites are ilt 
or these areas  o e er  as s e tr m and slots et in reasin l  on ested  la n her 

demand is li el  to shi t to re la ement satellites



New Applications

4K and 8K UltraHD

The 4  ersion o  ltra   T  ro ides o r times the resol tion o  F ll  1 8  
T  hannels  and  as a res lt  transmission o  4   ill re ire a s stantial in rease 
in and idth in om arison to  T  ith some e erts re ortin  that 5  more 

and idth ill e re ired or  ideo om ression te hni es ein  de elo ed 
as art o  the latest ideo en odin  and transmission standard i h ien  ideo 

odin  or  are la in  a e  role in settin  the and idth and data rates that ill 
e re ired or reasona l  relia le transmission o   The 8  ersion o  ltra  T  
ro ides 16 times the resol tion o  F ll  1 8  T  hannels  hile man  are or in  on 

4  ro rammin  and hard are   o  a an is s i in  4  alto ether and or in  on 8  
te hnolo ies  ith the oal o  road astin  the 2 2  To o l m i  ames in 8

The rollo t o  4  ideo o ld a se an in rease in the n m er o  trans onders that are 
re ired to deli er T  ideo and road ast and a le hannel distri tion  t is not et 

lear i  the T  o erators are a ti el  lannin  to s ort 4  ideo   a le o erators 
de ide to s ort 4  ideo  the road ast and a le net or s are li el  to re ire 
additional and a a it  alon  ith the se o   and hi her order mod lation 
s hemes  o  this ill dri e o erall demand or satellites is n ertain  t remains to e seen 
i  om ression and mod lation an ee  a e ith the 8  ideo rollo t in the lon  term

In-Flight Connectivity

There are man  la ers in the in i ht iFi mar et s a e  hereas anasoni  nAir  o  
44  and others se satellites lin s   mainl  ses an air to ro nd AT  net or  to 

onne t its lanes  Tho h the n m er o  onne ted air ra t has in reased  the ta e rates 
or in i ht onne ti it  are rrentl  elo  e e tations  This is ore asted to han e 

as more assen ers ha e smart hones or ta lets and as r les are rela ed or the se o  
ersonal ele troni  de i es d rin  all hases o  i ht

As the demand or in i ht onne ti it  in reases  the ser i e ro iders ill ha e to hoose 
et een an AT  satellite or h rid AT satellite net or  For satellites  the  also m st 
hoose et een and  and and a and s stems  A AT’s lo al ress 

satellites  alon  ith iasat 2  ma  ro ide some o  this re ired additional a a it  
o e er  as the mar et in reases  there ill e more satellite orders to meet and idth 

demands or in i ht onne ti it

High-Throughput Satellites (HTS)

i h thro h t satellites em lo  re en  re se and s ot eams to in rease the satellite 
and idth o er traditional  ent i e a loads  n re ent ears  the T  mar et as dri en 
 a and  road and a li ations to the ons mer mar et  led  satellite orders rom 

hes et or  stems and iasat  ntelsat is re la in  some o  its F  satellites ith 
its hi h thro h t i  satellites startin  in 2 15  ntelsat’s oal is to red e the ri e er 
me a it har ed to the stomer  hile at the same time  in reasin  the re en e eneratin  
a a it  o  the i  satellites o er on entional ones at some o  its rime or ital lo ations

T  s stems are er  om ellin  or ro idin  additional and idth to stomers at a 
lo er ri e oint than traditional o erin s  As demand or data in reases  s h as or in



2014 Commercial Space Transportation Forecasts:  COMSTAC GSO Forecast

i ht onne ti it  or ell lar a ha l  T  orders are li el  to ro  These dedi ated T  
s stems o ld e similar to the iter 2 and iasat 2 satellites  For o erators li e ntelsat  a 

T  s stem o ld red e their eet o nt  ro idin  do le or tri le the a a it  on or it 
o er traditional F  satellites  ther o erators o ld add a hi h thro h t a load on a 
re la ement satellite  Tho h orders or hi h thro h t a loads and satellites ill in rease  
the net e e t o  this s r e on the la n h ehi le mar et is n lear

On-Orbit Servicing
There ha e een se eral ommer ial ora s into the satellite ser i in  mar et in re ent 
ears  n ar h 2 14  i i at anno n ed the oo in  o  three missions to se its ission 

tension ehi les  a lat orm that ill onne t to a  ommer ial satellite and 
ta e o er attit de and ontrol n tions hile the host satellite ontin es to o erate its 

n tional a load  i i at ho es to start the onstr tion o  these s e iali ed ehi les  
the end o  2 14 endin  om letion o  nan in  n 2 11  anada’s a onald ett iler 
and Asso iates A  or oration also anno n ed lans or an in or it ser i in  ehi le 

ith ho es o  demonstratin  the a a ilities on ntelsat satellites  o e er  A han ed 
its lans in 2 12 in order to s ort o ernment s onsored satellite ser i in  initiati es

o ernment a en ies ha e also een a ti e in this area  A A la n hed its o oti  
e elin  ission in 2 11  ith the rst hase demonstration s ess ll  om leted in 

2 1  hase 2 demonstrations are e e ted to e arried o t in 2 14  and ild on the 
re io s tests o  ro oti  arms  tools and sensors  n 2 12  the  a e Administration 
erman  anno n ed lans to demonstrate in or it ser i in  and related te hnolo ies 

ith the onstr tion o  a lient and ser i er ehi le as art o  its  ro e t  to e 
la n hed in 2 18

The  e ense Ad an ed esear h ro e ts A en  A A  hoeni  ro e t is also 
o sed on satellite ser i in  and ne  a s to a ess s a e  hoeni ’s oal is to de elo  

and demonstrate te hnolo ies that ma e it ossi le to ins e t and ro oti all  ser i e o
o erati e s a e s stems in  and to alidate ne  satellite assem l  ar hite t res  

hoeni  has a hie ed romisin  hase 1 res lts  and in 2 1  it a arded rime ontra ts to 
ei ht om anies or its hase 2 e orts

 s ess l  the start o  on or it ser i in  and li e e tension missions ma  sh o t 
re la ement orders or some  ommer ial satellites  ent all  ho e er  man  o  
these satellites ill still need to e re la ed  and th s the o erall la n h ehi le demand 
ma  not han e

Competition from LEO Systems
The  mar et is seein  om etition emer in  rom onstellation s stems de lo ed in 

 arti larl  in the mar et or enter rise and ons mer road and ser i es  a or 
 road and ser i e ro iders in l de

 ntelsat ith its o en ar hite t re i  series o  hi h thro h t satellites or  
 and a and o erla  or ed and ireless road and  media stomi ed 

sol tions  mo ilit  se tors  and o ernment a li ations on thi  and thin ro te 
tra

 A AT’s lo al ress a and s stem as the rst orld ide mo ile satellite 
s stem ro idin  road and ser i es to the maritime and aerona ti al se tors



 ia at ith its series o  hi h thro h t satellites ased on a ne  satellite 
ar hite t re and inno ati e ro nd s stem that ma imi es total and idth 
thro h t to trans orm satellite road and e onomi s and the alit  o  the ser 
e erien e or o era e o  r ral and remote areas in orth Ameri a  and

 hostar ith its iter lat orms also ro idin  road and ser i es o era e to 
orth Ameri a

Ara sat  telsat  A anti  is asat    and Telesat also ha e or lan to ha e 
road and a and a a es on F  satellites or dedi ated a and s a e ra t o erin  
road and ser i es ithin their o eratin  re ions  

These  o erators are ein  hallen ed   o erator  hi h to ts its 
ne t eneration lo al net or  as om inin  the rea h o  satellite ith the s eed o  

er  ro idin  enter rise mo ile a ha l  ons mer and o ernment stomers 
ith a orda le  lo laten  hi h and idth onne ti it   elie es its om etiti e 

ad anta e lies in the lo  laten  e erien ed ith its  satellite s stem om ared 
to that rom  hi h an e  to 4 times reater to im ro e the alit  o  the end 

ser’s e erien e   notes that ertain lasses o  ser i es are more s s e ti le to the 
e e ts o  net or  laten  in l din  real time ideo and oi e and oi e messa in  and 
real time data lin  and do nlin  and transa tional data   notes that laten  has a 
ma or im a t on e  ommer e  ith si ni ant loss o  e ommer e sales lost d e to 

oor e site er orman e hen the r haser e erien es si nal disr tions and loss o  
intera ti e onne ti it

nd sers er ei e laten  in reases o  a e  h ndred millise onds in a ne ati e a  hi h 
an translate into loss o  siness or ro iders and ad ertisers   also notes that ma or 
ro iders o  e  ideo streamin  no  sin  T  trans ort  so the laten  im a t on the 

de raded ser e erien e ill e the same or nternet ideo streamin  as it is or data le 
trans er   elie es the alit  o  the ser e erien e rom its  s stem ill ena le 
meas ra l  im ro ed oi e alit  dramati all  im ro in  the res onse o  intera ti e 
a li ations ena lin  s h as intera ti e amin  and red in  le do nload times  6  

 is e innin  ser i e ith 8 satellites rom  t intends to ltimatel  o erate 
2  satellites to a ha l road and tra  to onne t nderser ed and oorl  ser ed 

o lations et een 45 de rees north and 45 de rees so th latit de  om etition ill 
there ore e ite stron  or ons mers and o ernment road and sers or a li ations 
s h as e  ro sin  le sharin   ideo on demand  ideo on eren in  internet 
tele ision  and real time internet amin  and other ser i es  lo al a a it  re irements are 
e e ted to rea h 48  s  2 21 ith o er 1  million ons mer road and ia satellite 
s s ri ers  The ra e is on et een  and  ro iders or end sers and re en es

Hosted Payloads
osted a loads are a loads that are t i all  too small to sti  a dedi ated mission 

d e to a load si e  d et  or otential re en es  osted a loads are o ten aired ith 
a ommer ial satellite mission  here the satellite o erator a ommodates the a load to 
o set its osts or to add to a re en e stream to lose a siness ase  The rrent  

ational a e oli  dire ts the se o  hosted a load sol tions to ma imi e relia ilit  
a orda ilit  and res onsi eness
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There are a ariet  o  otential hosted a load t es  in l din  e erimental a loads  
te hnolo  demonstrations  s ienti  missions  remote sensin  eather and limate 
monitorin   and AA  ide Area A mentation stem  and national se rit  
missions  a load hostin  ene ts oth arties  The total ri e o  the satellite and la n h 
ser i e is shared  o settin  the rimar  a load’s osts hile ro idin  a orda le s a e 
a ess or the hosted a load  n addition  the hosted a load ains the e ien  o  sin  
a ommer ial la n h s stem that ro ides a ess to more or ital lo ations  F rthermore  
the s hed le rom the start o  a ro ram to la n h is relati el  short t o to three ears  
and airl  redi ta le om ared to a shared la n h ith other o ernment missions

ommer ial satellite o erators re larl  orm late their satellite ro rement ontra ts to 
address their needs and ta e ad anta e o  o ort nities  li e hosted a loads  to im ro e 
ret rn on in estment  There is a read  s l  o  ommer ial satellite la n hes illin  and 
ea er to a ommodate hosted a loads  and the n m er o  hosted a load la n hes and 
a ards ontin es to in rease

am les o  hosted a loads in l de

 n 2 11   o ernment ol tions la n hed the ommer iall  osted n rared 
a load Fli ht emonstration ro ram  on the 2 satellite ilt  
r ital ien es or oration  This Third eneration n rared r eillan e  
ro ram ill e sed to alidate missile arnin  te hnolo ies

 The A stralian e ense For e A F  r hased a s e iali ed F omm ni ations 
a load rom ntelsat  This a load is hosted a oard the ntelsat 22 satellite ilt  
oein  a e  ntelli en e stems  and as la n hed in ar h 2 12

 A anti omm ni ations is la in  a a and road and a load  desi nated 
A   a oard a ro ean a e A en  A  ro ean ata ela  stem 

 satellite d e to e la n hed in late 2 15

 A A ontra ted ith  to host a aser omm ni ations ela  emonstration 
terminal  to test laser o ti al omm ni ations et een a eostationar or itin  
satellite and a A A ro nd terminal  a oard a ommer ial satellite et to e 
sele ted  a n h is lanned or 2 16

 nmarsat added hosted a loads to its three oein ilt nmarsat 5 a and 
satellites

 A  the ro ean ommission  and ro ontrol the ro ean analo  to the FAA’s 
air tra  ontrol or ani ation  ontra ted ith  to host t o atellite ased 
A mentation stems A  or the ro ean eostationar  a i ation erla  

er i e   ill s lement  A  and the alileo satellite 
na i ation s stems  meas rin  the a ra  o  satellite na i ation si nals  The 
rst a load is hosted a oard  5 ilt   and the se ond on Astra 5  

ilt  A  Astri m

There are limitations to ides read se o  hosted a loads  The ontra t al relationshi s 
are om le  e a se there are t i all  three or more arties in ol ed in the mission  rather 
than t o satellite man a t rer and o erator  n some ases  a hosted a load is added 
a ter a ontra t is si ned et een the satellite man a t rer and o erator  n s h ases  the 



man a t rer and o erator do not ant to im a t their ro ram s hed le and re ire rm 
deadlines or deli er  o  the hosted a load  as ell as learl  de ned inter a es at the start 
o  satellite inte ration   the hosted a load ails to arri e on time  the satellite o erator or the 
hosted a load o erator ma  e lia le or an  im a ts to satellite ost and s hed le  n s h 
ases  the satellite man a t rer ma  see  o ram s  to o set the ossi ilit  o  late deli er  
enalties i  the hosted a load a ses a dela  in deli er  o  the satellite

There is a road and ro in  interest in de elo in  la n hin  and o eratin  hosted 
a loads  nd str  olla oration or other o o erati e leadershi  is ne essar  to rin  

to ether lients  nan in  so r es  satellite o erators  and la n h ehi le ro iders to 
standardi e the hosted a load ro ess  hen this is a om lished  hosted a loads ill 

e a ro tine art o  the ommer ial satellite siness

e en satellite man a t rers and o erators re entl  a reed to orm an ind str  allian e 
to in rease a areness o  the ene ts o  hosted o ernment a loads on ommer ial 
satellites  The osted a load Allian e A  ill ser e as a rid e et een o ernment 
and ind str  to oster o en omm ni ation et een otential sers and ro iders o  
hosted a load a a ilities  A teerin  ommittee mem ers in l de oein  ntelsat  
ridi m  o heed artin  r ital   and 

Launch Service Providers
om etition has in reased in the  omm ni ations satellite la n h ser i es mar et ith 

ne  entrants de tin  a a ilities  e istin  ro iders in estin  to im ro e their rod t and 
ser i e o erin s  and others aitin  in the in s to enter the mar et la e  omm ni ations 
satellite la n h ser i e a ards ill e ased more than e ore on o erall est al e as 

er ei ed  satellite o erators  ith e  a tors ein  ro en relia ilit  s hed le ass ran e  
mani est a aila ilit  a aila le s hed lin  and a om ellin  al e ro osition

n the ast t el e months  a e  has la n hed se eral satellites into T  or ommer ial 
satellite o erators  Fal on  an deli er 4 85   into T  rom AF  The om an  is 
de elo in  the Fal on ea  la n h ehi le hi h ill e a a le o  lo tin  21 2   
into T  rom AF  hen o erational in 2 15 to address the intermediate and hea  
mass se ments o  the ommer ial satellite mar et

Arianes a e is see in  to im ro e its om etiti eness in the ommer ial T  mar et la e 
ith in estments in Ariane 5  id li e tension  ro ram  hi h ill in rease a a it  

rom 4   toda  to 11    2 18  This ill ena le Ariane 5 to arr  t o lar e 
satellites sim ltaneo sl  as o osed to airin  one small medi m and one lar e satellite 
toda  Additionall  A is ndin  de elo ment o  Ariane 6 to e o erational in 2 21 to 

ro ide sin le satellite la n h a a ilit  a ross the a load mass s e tr m to e more 
ri e om etiti e  Altho h a a le o  la in  a medi m mass a load into T  rom 
o ro  the o  ehi le a ears to e dedi ated to in  missions to  or no

nternational a n h er i es  ontin es to rade its roton ree e  ehi le 
to e ent all  e a a le o  lo tin  6   into T  rom ai on r  ntrod tion o  a 5 
meter a load airin  in 2 16 ill allo  de lo ments o  satellites ith mass  to 5 85   

 has demonstrated d al a load a a ilit  se eral times  The om an  has re entl  
instit ted a series o  alit  mana ement re orms  streamlined rod tion at its hr ni he  
a ilities  and red ed a load ro essin  times at ai on r  The om an  ho es to 
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in rease its la n h rate to 12 14 er ear rom its rrent rate o  6 8 er ear  roton  is 
to e hased o t  2 2  as is ai on r la n h om le  and re la ed  the mod lar 
and less ostl  An ara amil  o  oosters la n hed rom ssia’s Far ast  The ssian 

o ernment re entl  anno n ed a 5  in estment in the s a e se tor thro h 2 2  to 
re ain orld lass a a ilities  in l din  in a orda le la n h ehi les

ea a n h re entl  om leted a ret rn to i ht mission ollo in  a ail re in 2 1  ea 
a n h’s arent or ani ation   ner ia  has led ed its s ort or ea a n h and  

in oo eration ith the ssian a e A en  is in the ro ess o  reatin  a strate  
that ill e and the addressa le mar et or the enit  in reasin  the enit ’s li t 

a a it  to 6 7   and introd in  airin  modi ations  The and a n h enit F 
remains in the mar et or lo tin  small medi m satellites to T  rom ai on r

a an re entl  ontra ted ith anada’s Telesat or a ommer ial la n h o  a  
omm ni ations satellite  Telstar 12  and ndia is onsiderin  la n hin  ommer ial 

satellites to T  n e tem er 2 12  its ishi ea  nd stries  td  too  
res onsi ilit  or A’s la n h ser i e o erations  The A ehi le an lo t  to 58   
to T  ndia’s a e esear h r ani ation  lans to de t its ne   ar   
ehi le hi h is a a le o  lo tin  4   to T

hina remains er  a ti e in la n hin  domesti  and orei n satellites  ith naddressa le 
la n hes or o erators in o ntries s h as ri an a  a istan  and aos  ne satellite 
man a t rer in ro e has de elo ed TA ree  satellites to a eal to satellite o erators 
to ta e ad anta e o  the lo er ost o  hinese la n hers

o heed artin has e n to rs e reentr  into the ommer ial T  mar et sin  the 
Atlas  la n h ehi le rom its 5 o ned s sidiar  nited a n h Allian e  o heed 

artin ho es to le era e the lar e  o ernment a lo  o  A to o er the Atlas  at a 
om etiti e ri e  hile to tin  the ehi le’s relia ilit

thers  in l din  o th orea ith its  la n h ehi le and ra il and raine ith their 
Ts lon 4 la n h ehi le  ha e onsidered e ent all  enterin  the ommer ial  mar et

Multilaunch Services Agreements
ar er ommer ial  satellite o erators ha e sed m lti la n h a reements to se re 

a ora le ri e dis o nts and la n h slots  ome reser ations ma  e o tions in that either 
no do n a ment is aid  or are la eholders itho t s e i all named satellites  lti
la n h ser i es a reements ill not ha e an im a t on dri in  demand or la n h ser i es 

t ill sim l  han e the mi  o  la n h ser i es ro iders

Cooperation and Partnerships
atellite o erators ontin e to rs e satellite and or ital slot sharin  strate ies to reali e 

their siness o e ti es  artnershi s ro ide a ess to or ital slots other ise na aila le 
to some o erators as ell as lo al mar et a ess and relationshi s  artnershi s an also 
allo  o erators to share satellite in rastr t re osts and lose siness lans that the  mi ht 
not e a le to inde endentl  There ha e een n mero s e am les o  satellite or ital slot 

artnershi s  in l din  easat A er osmos  easat e sat  Asiasat Thai om  telsat
ilesat  a rom  and ntelsat AT



e eral ro ean and ssian satellite man a t rers re entl  anno n ed the ormation 
o  oint ent res to tar et the ssian and international satellite mar ets  Thales and 

eshetne  ormed a ne  om an  ni ers m a e Te hnolo ies  to man a t re 
hard are in ssia that o ld mat h the e a tin  standards set   and ro ean 
om anies  The other oint ent re  ner ia atellite Te hnolo ies  is a artnershi  et een 

 ner ia and Astri m  ner ia AT ill o s on satellite ser i es and the e han e 
o  te hnolo ies and no ho  in the man a t rin  assem l  and test o  e i ment 
and satellite s stems  The ne  om anies ill tar et se eral ssian o ernment 
tele omm ni ations ro rams in the near term  hile raisin  their o n te hni al and alit  
standards to om ete in the t re a ainst  and ro ean ilders

eo oliti al a tors ma  in en e the  li ensed la n h demand d rin  the ore ast 
eriod  At the time o  this do ment  the sso rainian on i t had es alated to 

the oint here  the nited tates and the ro ean nion ha e im osed additional 
san tions a ainst ssia

The im a t to  li ensed la n h demand o  these san tions ma  e a dela  o  satellite 
ro e ts  or a reali nment or han e o  ommer ial stomers’ la n h ro iders

Impact of International “Government to Government” 
Satellite Delivery in Orbit Sales

ne o  the a tors in en in  mar et demand or  li ensed la n h a ti it  is that o  
international o ernments ro erin  t rn e  s a e sol tions in ol in  the r hase and 
nan in  o  the man a t re  la n h and ins ran e o era e o  satellite ro rams

o ntries s h as hina  ndia and ssia ha e sold  omm ni ations and remote 
sensin  satellites nder eli er n r it  ontra ts ith de elo in  o ntries s h as 
An ola  elar s  oli ia  ra il  t  i eria  a istan  T r menistan and ene ela  
These sales are o ten oliti all dri en  ith satellites sometimes ro ided on a strate i  
non om etiti e asis in e han e or a ess  or or the dire t arter o  nat ral reso r es  

hara teristi all  tar eted to ards o ntries that do not ha e their o n satellites in or it  
these ro rements are a ro imatel  teen er ent o  lo al ommer ial  la n hes  
there  de reasin  the o erall addressa le mar et o  a aila le la n hes or  li ensed 
la n h ehi les

This trend is e e ted to ro  as the alit  relia ilit  and herita e o  these e ortin  o ntries’ 
satellites and la n h ehi les ontin e to de elo  and other ommer ial ene ts s h as 
te hnolo  trans er and en ineer trainin  ro rams ontin e to a eal to o ernments

Regulatory Environment
A m lti ear e ort ontrol re orm initiati e to re orm the nation’s e ort ontrol re ime  
the e artments o  tate  ommer e and e ense a hie ed an im ortant milestone in A ril 
2 14 ith li ation in the Federal e ister o  the rst in a series o  nal r les re isin  the 

 nitions ist  and the ommer e ontrol ist 
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n earl  2 1  the e artment o  ommer e’s rea  o  nd str  and e rit   
anno n ed a ro osed r le trans errin  ertain ommer ial satellite  s a e ra t and 
related items ma  no  ret rn to the ommer e ontrol ist  rather than the 

e artment o  tate’s nited tates nitions ist 

rrentl  additional ate or  re isions are or in  their a  thro h the intera en  
re ie  ro ess  and ate or   satellites  is li el  ne t in the e e  ith a nal r le on 
re orms to ontrols and on satellite and s a e items ma  e iss ed in the s mmer o  2 14

hile it is estimated that  to  o  e istin  s a e items resentl  on the  ill 
e trans erred to  the in l sion o  ommer ial hosted a loads nder TA  o ld o 

into e e t or e artment o  e ense nded se ondar  or hosted a loads  Additionall  
ertain additions to the  ha e een satellite om onents re io sl  not o ered

rior to this ro osed r lin  se eral international s a e ra t man a t rers had de elo ed 
ommer ial satellite o erin s that are not s e t to  e ort ontrol re lations  itho t 
sin  TA restri ted om onents  The introd tion o  this and other TA ree  satellites 

estern ilt satellites ontainin  no TA restri ted om onents  has a e ted estern 
la n h ro iders as ell as  satellite man a t rers

i ht TA ree ommer ial  satellites ere la n hed et een 2 5 and 2 12  
mostl  on on  ar h la n h ehi les  Ta le  lists the TA ree satellites that ha e een 
la n hed sin e 2 5

n erha s hat is the rst si n o  the im a t o  this ro osed r lin  in ne o  2 1  
Thales Alenia s it hed la n h ro iders rom on  ar h to a e loration’s Fal on  
or the la n h o  T r menistan’s rst tele omm ni ations satellite a ter the li elihood o  
otentiall  ein  lo ed   e ort r les rom shi in  the satellite to hina or la n h 
e ame more e ident

Ta le  lists the TA ree satellites that ha e een la n hed sin e 2 5

The ro ean nion ressed ahead ith its  a e ode o  ond t  to en o ra e 
satellite o erators  la n h a en ies  and other sers o  s a e to re o ni e and res ond 
to the ro in  threat rom s a e de ris  hile the  o lation has not et s ered 

atastro hi  losses d e to de ris  the iss e is ein  st died losel  All sers o  s a e  
in l din  ro iders o  ins ran e and nan in  an e a e ted  the loss o  a satellite in 

eos n hrono s or it  e a se o  the otential as adin  e e t o  a sin le de ris e ent 
a ross the eos n hrono s or it  la n h a ti it  ma  e a e ted as o erators onsider 
their res onse

Satellite Operator Launch Vehicle Launch Date Satellite Model

A star 6 A T on  ar h 4 12 2 5 TA  a e s 4

hinasat 6 hina at om on  ar h 7 5 2 7 TA  a e s 4

hinasat hina at om on  ar h 6 2 8 TA  a e s 4

ala a 1 ndosat on  ar h 8 1 2 TA  a e s 4

ress A 4 roton 8 17 2 11 Astri m rostar 

telsat telsat on  ar h 1 7 2 11 TA  a e s 4

A star 7 A T on  ar h 1 2 12 TA  a e s 4

hinasat 12 hina at om on  ar h 11 27 2 12 TA  a e s 4

Ta le  TA ree atellites



Financial Markets
n ertaint  still im a ts lo al nan ial mar ets  reatin  mi ed res lts or nan in  

satellite ro rams  to  mar ets ha e e hi ited re ent olatilit  ith in estors ner o s 
a o t the slo in  ro th o  the hinese e onom  the ontin in  ridlo  in e onomi  

oli  in the  and the im a ts to the  e onom  o  d et se estration  and the 
o erall lo er ro th rates in satellite om an  earnin s and re en e streams  Traditional 
e it  in estors remain hesitant to ards ommer ial s a e start s  e t mar ets or 
satellite nan in  remain stron  as traditional in estors remain ris  a erse

en esta lished om anies ith stron  alan e sheets are e erien in  di lt  
se rin  ne  de t and e it  nan in  The ri in  o  ntelsat’s  as red ed  22  
rom 2  er share to 18 er share  ith share ol me o ered red ed  11  ro eeds 
ill e sed to a  do n si ea le de t hi h ma  ha e e t some ros e ti e in estors 

on the sidelines  o e er  eneral rea tion  instit tional in estors in the r n  to the 
 as ositi e  This attit de as dri en  the a t that the in estor omm nit  has a 

ood nderstandin  o  the om an ’s siness model and o  the F  siness in eneral  
as the om an ’s onds ha e lon  een traded on li  mar et e han es  Also aidin  
in estors is ood insi ht into the om an ’s stron  a lo  or earnin s ro th no  that 
it is enterin  a eriod o  s stantiall  lo er a ital in estment in ne  satellites  here ree 
ash o  an e dire ted to red e o tstandin  de t  n reased e os re thro h li  

e it  sto  tradin  on lo al e han es ill hel  ith in estor a areness  

ort redit a en  A  nan in  ontin ed to la  a stron  role in ontri tin  to 
satellite siness se tor ro th  The ased m an  has nan ed 6  o   
ommer ial satellite e orts o er the ast t o ears and is e e ted to maintain that le el  

m an  is ram in   its s ort or  ind str  to meet a ressi e om etition 
rom its ro ean o nter art  o a e  hi h ro ides si ni ant ndin  and arantees 
or ro ean satellite ind str  e ort sales orld ide  The loss o  nan in  s ort or 
ridi m’s ne t eneration satellite s stem se red  a 1 8  loan arantee rom o a e 
as a atershed moment or m an  hi h sa  o s and e onomi  ro th mi rate 

to endors in Fran e and tal  as o osed to o heed in the  m an  raised its 
arti i ation in the satellite nan in  se tor rom 5  er ear thro h 2  to 1 4  

in 2 12  As an e am le o  its rene ed e ort to s ort  o  reation  m an  
ro ided a lo interest loan o  471  to A  to o er onstr tion o  its t o oein  all

ele tri  satellites  a lar e s a e ra t rom  and la n hes on a e  Fal on  ehi les  
This a tion in t rn ermitted A  to se rin  an  nan in  as lenders ere more 

om orta le no in  there as a in   the  e ort redit a en  Additionall  the 
ost om etiti eness o  the all ele tri  lat orm made the ro e t ris  more alata le to 

lenders  t rnin  it rom a lassi  e it  ris  into an a e ta le de t ris  m an  also 
re entl  ro ided an 87  loan arantee to is asat to r hase a satellite rom r ital 

ien es or  e en as o a e s orts the satellite’s la n h on the ro ean Ariane 
la n h ehi le  e  As are emer in  in hina and ssia  to in siness or domesti  

ontra tors and to ro ide o s and ild te hnolo i al a a ilities

i en the lon  lead times asso iated ith de lo in   s a e ra t  ontin ed a ess 
to a orda le a ital ill remain r ial or o erators  Ass min  a ontin ed stead  lo al 
e onomi  re o er  ertaint  in the nan ial mar ets ill ro ide on den e or in estors 
to mo e or ard in o erin  nan in  or satellite o erators and ser i es ro iders or 

siness re a itali ation and e ansion
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Space Insurance
a e ins ran e is t i all  the third lar est ost om onent o  a ommer ial satellite 

s stem  a ter the ost o  the satellite and la n h ser i es  The s a e ins ran e mar et 
is hara teri ed  lo  re en  and hi h se erit  o  losses  a small n m er o  ins red 
e ents  hi hl  om le  te hni al nder ritin  and laims handlin  ni e ris s and 
e os res  man s ri t oli  ordin s  and olatile nder ritin  res lts  As a res lt  
the n m er o  ins ran e om anies illin  to ommit a ital to s a e ins ran e has 
al a s een limited  there are rrentl  a o t 4  om anies orld ide ro idin  s h 
ins ran e  The siness le o  s a e ins ran e  and o  ins ran e om anies in 

eneral  is in en ed  orld ide atastro he losses and in estment ret rns  amon  
other a tors  e to ood e erien e in s a e ins ran e o er the ast de ade  as ell as 
a re o er  in nan ial mar ets  there is rrentl  an a ndan e o  a aila le a a it  or 
ins rin  satellite la n hes  This has shed ri in  to histori all  lo  le els  a ilitatin  the 

la ement o  ins ran e or satellite ro rams  onetheless  ad erse e erien e in s a e 
ins ran e in the ast ear has tem ered the ro th o  a a it  and ertain te hnolo ies 
ha e e erien ed in reased ri in  and onstrained ins ran e  Altho h this an a e t 
the s hed lin  o  la n hes  there is enerall  s ient time et een ins ran e oli  

la ement and la n h to allo  or s h ontin en ies

SUPPLEMENTARY QUESTIONNAIRE RESULTS 

As art o  the TA  re est or in t rom ind str  arti i ants  a s lementar  
estionnaire as ro ided to satellite ser i e ro iders  The estionnaire o ses on 

a tors that ma  im a t ser i e ro iders’ lans to r hase and la n h satellites  A 
s mmar  o  the res onses to this estionnaire is ro ided in Ta le 1  The last ol mn is a 
om arison to the s r e  res onses re ei ed or the 2 1  e ort

This ear  the ollo in  or ani ations res onded ith data sed to de elo  the e ort

atellite erators

 

 e at

atellite an a t rers

 oein

 

 Thales Alenia a e

a n h er i e ro iders

 Arianes a e

 ea a n h

 nited a e Allian e

 a e



The asis o  the estionnaire is the sin le estion  To hat e tent ha e o r om an ’s 
lans to r hase or la n h satellites een ositi el  or ne ati el  im a ted  the ollo in  
aria les in the ast ear

The aria les all into three main ate ories  nan ial  te hni al  and re lator  The 2 14 
s r e  does not re e t an  ma or han es in res ondents’ er e tion o  the ind str  n 
the nan ial ate or  there as a sli ht in rease in the er enta e o  res ondents ho 
elt lo al e onomi  onditions ere ha in  a ne ati e im a t on their siness lans t 
o erators ere more o timisti  re ardin  the im a t o  ind str  onsolidation and the a ilit  
to om ete ith terrestrial ser i es  Te hni al on erns sho ed im ro ement in some areas 
in l din  the a aila ilit  o  la n h ehi les that meet re irements and the relia ilit  o  
satellite s stems and la n h ehi les

li ht in reases are re orted in terms o  the im a t o  om etition ith terrestrial ser i es  
re ional or lo al e onomi  onditions  and the onsolidation o  satellite ser i e ro iders  

emand or satellite ser i es is less o  an iss e than in 2 1  tho h at 71 er ent this 
remains a on ern hen it omes to lannin  and la n hin  satellites  ntrod tion o  ne  
or raded la n h ehi les also re resents a ontin in  iss e  e e tin  ontin in  lo al 
e onomi  oes  the res onses to nan ial on erns remained some hat ne ati e  tho h 
less o  a on ern than in 2 1

erators ontin e to e satis ed ith the ariet  o  satellite s stems a aila le to them  
o e er  there are on erns that the introd tion o  ne  satellite te hnolo ies is ha in  a 

ne ati e im a t on lans  erators also had mi ed o inions a o t la n h ehi les  ith 
the introd tion o  ne  and raded ehi les ha in  some ne ati e im a t  n addition  the 
a aila ilit  o  la n h ehi le ontin es to e an iss e  The dissatis a tion ith la n h ehi le 
relia ilit  has in reased dramati all  sin e the 2 11 s r e  hen none o  the o erators 
e ressed an  on erns a o t la n h ehi le relia ilit  t 2 14 in ts do indi ate that 
im ressions are im ro in  This an li el  e attri ted to the re ent strin  o  roton ail res 
and the 2 12 ea a n h ail re  All o  the res ondents res onded either ne trall  or 
a ora l  to the introd tion o  ne raded la n h ehi les
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Ta le 1  r e  estionnaire mmar

Question:  “To what extent 
have your company’s 
plans to purchase or 
launch satellites been 
positively or negatively 
impacted by the following 
variables in the past 
year?”

Signi
Negative 
Impact

Some 
Negative 
Impact

No Effect
Some 

Positive 
Impact

Signi
Positive 
Impact

2014 vs. 
2013 

A ilit  to om ete ith 
terrestrial ser i es 14 57 2 Increase

A aila ilit  o  a orda le 
ins ran e 17 5 Decrease

A aila ilit  o  nan in 2 71 Decrease

emand or satellite 
ser i es 71 14 14 22 Decrease

e ional or lo al 
e onomi  onditions 4 14 4 Increase

onsolidation o  satellite 
ser i e ro iders 57 4 Increase

A aila ilit  o  re ired 
o eratin  li enses 2 4 2 Decrease

A aila ilit  o  e ort 
li enses 14 4 2 14 Decrease

A aila ilit  o  la n h 
ehi les that meet o r 

re irements
4 2 2 Decrease

A aila ilit  o  satellite 
s stems that meet o r 
re irements

75 25 Decrease

elia ilit  o  la n h 
s stems 4 57 Decrease

elia ilit  o  satellite 
s stems 4 2 2 Decrease

ntrod tion o  ne  
satellite te hnolo ies 2 2 2 14 Decrease

ntrod tion o  ne  or 
raded la n h ehi les 2 57 14 Decrease



2014 COMMERCIAL SPACE TRANSPORTATION 
FORECAST FOR NON-GEOSYNCHRONOUS 
ORBITS

INTRODUCTION
The 2 14 ommer ial a e Trans ortation Fore ast or on eos n hrono s r its 

 is de elo ed  the Federal A iation Administration’s e o  ommer ial a e 
Trans ortation FAA A T  This re ort ro e ts ommer ial la n h demand or all s a e 
s stems de lo ed to  in l din  lo  arth or it  medi m arth or it  
elli ti al or its  and e ternal tra e tories T  to the oon or other solar s stem 
destinations  First om iled in 1 4  the ore ast assesses a loads most li el  to see  

ommer ial la n h ser i es d rin  the ne t 1  ears  ommer ial la n hes  as de ned 
or this re ort  in l de those hose ser i es are so ht on the international mar et  t 

also in l des  domesti  ommer ial la n h ser i es li ensed  the FAA  s h as 
ommer ial la n hes to the nternational a e tation 

The 2 14 re ort hel s  ind str  as ell as the  o ernment  nderstand the s o e and 
trends o  lo al ommer ial s a e i ht demand  t also assists FAA A T in li ensin  and lannin

SUMMARY
The re ort ro e ts an a era e demand o  1 8 la n hes er ear orld ide d rin  the 

eriod 2 14 thro h 2 2  The la n h demand ea s in 2 16  ith 2  la n hes  d e to the 
ontin ed de lo ment o  ridi m onstellation  o  ma in  lannin  or  i hts on i in 
ala ti ’s a n her ne   ommer ial re  and ar o la n hes to the  and 4 la n hes 

or other a loads la n hed ommer iall  For the tele omm ni ations se tor  a dro  in la n h 
demand is e e ted in 2 18  hen tele omm ni ation onstellations  in l din  ridi m  nish 
de lo ment  From 2 14 to 2 17 the re ort ore asts a n m er o  small ommer ial satellites to 

e la n hed as ridi m   lanet a s  o  all de lo  their onstellations  The n m er 
o  small m ltimani ested satellites dro s o  to ards the end o  the ore ast  t the n m er o  
la n hes remain relati el  stead  as A A e ins its ommer ial re  ro ram

The a era e o  1 8 la n hes a ear is an in rease o  little less than a la n h a ear 
om ared to last ear’s ore ast  This in rease in ore asted la n hes is dri en rimaril  
 the in l sion o  o ’s lans and additional test i hts or A A’s ommer ial re  

ro ram  The n m er o   ommer ial la n hes is relati el  small om ared to the 
total n m er o   la n hes er ear  For the last 1  ears  there has een an a era e 
o  46  la n hers er ear  nl  1  er ent o  these la n hes a ro imatel  6 
la n hes er ear  ere ommer ial  The ore ast redi ts the ann al ommer ial  
la n h n m ers ill more than do le the histori al ann al a era es

a n h demand is di ided into 2 ehi le si e lasses  ith an a era e o  12 4 medi m to
hea  ehi le la n hes er ear and 1 4 small ehi le la n hes er ear or 2 14 to 2 2  
The la n hes in the ne t 1  ears are redominantl  ommer ial la n hes to the  hi h 
re ire medi m to hea  ehi les  inet  er ent o  all ommer ial  la n hes d rin  
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the ore ast eriod ill la n h on medi m to hea  ehi les  om ared to last ear’s 
re ort  the n m er o  small la n hes has in reased  and the n m er o  medi m to hea  
la n hes has remained onstant  The in rease in small la n hes is d e to the in l sion o  

o  ma in ’s lans to se inota r  and a n her ne to de lo  its onstellation  A 
n m er o  ne  small la n hers are ein  lanned  and a n m er o  intermediate la n h 
ehi les ha e een introd ed or ill e introd ed in the ne t e  ears  istori all  the 

relati el  hi her ri e o  small ehi le la n hes  a aila ilit  o  m lti le mani est la n h 
ser i es and ommer ial a load ro era e and inte ration ser i es or se ondar  

a loads  as ell as other a tors dis ssed in the atellite and a n h Fore ast Trends 
se tion ha e res lted in the se o  e er small ehi le la n hes   these d nami s han e  
there o ld e a i r ation in la n h demand et een the demand or hea  ehi les or 

ommer ial re  and ar o and lar e satellites and a demand or smaller ehi les or the 
smaller 1  remote sensin  and tele omm ni ation satellites  Fi re 11 de i ts the 
la n h distri tion  a load se ment t e and ehi le si e

Fi re 11  istri tion o  Fore asted a n hes  a load e ment and ehi le i e

Fi t ei ht er ent o  the  la n hes ro e ted or the ne t 1  ears are or ommer ial 
re  and ar o to the  This mar s a sli ht in rease rom a 57 er ent share ro e ted or 

this se ment in the 2 1  re ort  d e to the in l sion o  additional test i hts or ne  s a e ra t 
in A A’s ommer ial re  ro ram  The ommer ial re  la n hes to the  are s hed led 
or s a e ra t still in de elo ment  and all o  these la n hes artl  rel  on o ernment ndin  
s e t to ann al a ro riations  there ore  te hni al or nan ial iss es o ld dela   re  
la n hes rther  A ter ommer ial re  and ar o i hts to the  ther ommer iall  

a n hed atellites  hi h is redominantl  o ernment satellites la n hed ommer iall  
is the se ond lar est mar et  om risin  18 er ent o  the la n h mar et  ommer ial 
remote sensin  mar et om rise 14 er ent o  the mar et ith 2  redi ted la n hes  14 
o  the t ent  la n hes are lanned or small la n h ehi les  Tele omm ni ations satellites 

om rise  er ent o  the la n h mar et  la n hin  27 er ent o  the ore asted a loads  
all o  them m lti mani ested or la n hed as se ondar  a loads  Tele omm ni ations mar et 
it is e e ted to si ni antl  dro  o  in 2 18 hen the ma or  tele omm ni ations 

onstellations  ridi m  lo alstar   and  are de lo ed  

Payload 
 Segment

Vehicle 
Size

Commercial
Transportation Services

57%

Commercial
Remote
Sensing
15%

Other
Commercially
Launched
Satellites
18%

Technology Test
and Demonstration
1%Commercial

Tele-communications
1%

Medium to Heavy
90%

Small
10%



The ann al la n h rate d rin  the ne t 1  ears is onsidera l  hi her than in the re io s 
de ade see Fi re 12  ommer ial s a e trans ortation  emer in  ommer ial remote 
sensin  and tele omm ni ations onstellation re lenishments dri e this in rease  ast 
ear’s re ort redi ted 16 la n hes or 2 1  Ten la n hes o rred  hi h as ithin o r 

reali ation a tor  t less than ore asted n m er  o e er  1  ommer ial  i hts 
is almost do le the 1 ear histori al a era e o  6 ommer ial  i hts ann all

Fi re 12  ommer ial  a n h istor  and ro e ted a n h lans

The near term la n h ro e tion 2 14 2 17  is ased on li l  anno n ed la n h 
demand  Ta le 1 identi es all  satellites mani ested or 2 14 thro h 2 17 that 
dri e a la n h  The re ort ro e ts 1   la n hes or 2 14 and 1  la n hes or 2 15  

o e er  a l in  a reali ation a tor  the a t al  la n hes are more li el  to e 
et een si  and ei ht in 2 14 and 8 and 1  in 2 15  This a tor is ased on the di eren e 
et een ro e ted la n hes and a t al la n hes in the e ears e ore the ear o  the 

re ort and is onl  a lied to 2 14 and 2 15  The mid  and ar term la n h ro e tions 
2 18 2 2  are ased on li all  a aila le in ormation rom satellite ser i e ro iders  
orres onden e ith ser i e ro iders  and estimates o  hen the e istin  satellites ill 

rea h end o  li e and re ire re la ement

METHODOLOGY
This re ort is ased on FAA A T resear h and dis ssions ith the  ommer ial s a e 
ind str  in l din  satellite ser i e ro iders  s a e ra t man a t rers  la n h ser i e 

ro iders  s stem o erators  o ernment o es  and inde endent anal sts  The re ort 
e amines ro ress or li l  anno n ed a loads satellites  s a e ehi les  and other 
s a e ra t  and onsiders the ollo in  a tors

 Finan in

 e lator  de elo ments

 a e ra t man a t rin  and la n h ser i es ontra ts

N
u

m
b

er
 o

f 
L

au
n

ch
es
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 n estor on den e

 om etition rom s a e and terrestrial se tors  and

 erall e onomi  onditions

This re ort in l des e a load se ments  de ned  the t e o  ser i e the s a e ra t o er

 ommer ial Tele omm ni ations

 ommer ial emote ensin

 ommer ial ar o and re  Trans ortation er i es  in l din  ar o and h man 
s a e i ht

 ther ommer iall  a n hed atellites  and

 Te hnolo  Test and emonstration

F t re de lo ments o  a loads that ha e not et een anno n ed are ro e ted ased 
on mar et trends  the stat s o  a loads rrentl  on or it  and the e onomi  onditions o  

otential a load de elo ers and o erators  Follo on s stems and re la ement satellites 
or e istin  s stems are e al ated on a ase ase asis  n some ases  e e ted 

t re a ti it  is e ond the time rame o  the re ort or is not no n ith eno h ertaint  
to merit in l sion in the  ore ast model  For the ther ommer iall  a n hed 

atellites mar et  the ore ast sed near term rimar  a loads eneratin  indi id al 
ommer ial la n hes in the model and estimated t re ears ased on histori al and 

near term a ti it  The ro e ted la n hes or ommer ial ar o and re  trans ortation 
ser i es ere ased on the ational Aerona ti s and a e Administration A A  2 15 

 tra  model and mani ested la n hes or ar o and h man s a e i ht



Ta le 11  ear Term  ani est o  denti ed rimar  a loads2

2   ear term  a loads and la n hes are ased on in ormation o tained rom dis ssions ith la n h ro iders  satellite 
man a t rers  s stem o erators  o ernment o es  and inde endent anal sts  a n h dates o ld ar  et een li l  
a aila le in ormation and in ormation athered rom other so r es
  The ommer ial ar o and re  Trans ortation er i es near term  mani est is ased on the A A 2 14  tra  model

Service Type 2014 2015 2016 2017

Commercial 
Telecommunications 
Satellites

 4   o  2 lo alstar 6   o  2 ridi m 1   Fal on ridi m 1   Fal on 

 4   o  2 ridi m 2   ne r ridi m 1   Fal on ridi m 1   Fal on 

 8   
Fal on 

ridi m 1   Fal on ridi m 1   Fal on ridi m 1   Fal on 

 8   
Fal on 

Commercial Remote 
Sensing Satellites

orld ie   
Atlas  4 1

      mall T T   edi m T

at 4   inota r at 1   
a n her ne

at 1   
a n her ne

at 11  
a n her ne

at 14  
a n her ne

at 12  
a n her ne

at 15  
a n her ne

Commercial 
Cargo and Crew 
Transportation 
Services3

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

n s  Fli ht  
Antares

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

ra on  Fli ht  
Fal on 

re  Test Fli ht  T re  Test Fli ht ream 
haser   Atlas 

 re   T

re  Test Fli ht  T  re   T

re  Test Fli ht  T  re   T

Other Commercially 
Launched Satellites

A A   ne r A  1A  Fal on ra on a  1  Fal on ra on a   Fal on 

A   ne r Formosat 5  Fal on ai at   ne r

oo le     
 2

t r  1  e a n A   

om sat A  ne r A  1   Fal on 

eimos  ne r

Technology Test 
and Demonstration 
Launches

rion  emo  
elta  ea

Test a a e  Fal on  
ea

Total Payloads  
(includes 

secondary)
106 74 72 69

Total Launches 13 19 20 17

Launch Realization 
Factor Applied 6-8 8-10
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NGSO PAYLOAD MARKET SEGMENTS

Commercial Telecommunication Satellites
The  tele omm ni ations satellite mar et is ased on lar e onstellations o  small
to medi m si ed satellites that ro ide lo al or near lo al omm ni ations o era e  
The onstellations an e di ided into three ma or ate ories ased on the re en ies the 
satellites se  narro and also no n as ittle  ide and also no n as i   
and road and

Telecommunications Launch Demand Summary

From 2 14 thro h 2 17  et een three and o r la n hes o   tele omm ni ations 
satellites ill o r ea h ear  There ill e three la n hes in 2 14  as  and the 
emer in   a and road and o erator  la n h their satellites  and there ill e 
o r la n hes in 2 15 and three la n hes a ear in 2 16 and 2 17  as ridi m re la es its 

satellites and lo alstar la n hes additional satellites  lo alstar and  are lannin  to 
la n h on o  2 ehi les rom ai on r  a a hstan and Fren h iana  res e ti el  
The rst t o ridi m T satellites are rrentl  lanned to la n h on a ne r ro et in 
2 15  T o  and se en ridi m T la n hes are lanned or the Fal on  
ehi le  erators intend to nish the re la ement o  their onstellations e ore 2 18  so no 

tele omm ni ations la n hes are ro e ted or the s se ent ears  Fi re 1  ro ides a 
re resentation o  tele omm ni ations la n h histor  and ro e ted la n h lans

Fi re 1  ommer ial Tele omm ni ations a n h istor  and ro e ted a n h lans

2014 2015 2016 2017

 4   o  2 lo alstar 6   o  2 ridi m 1   Fal on ridi m 1   Fal on 

 4   o  2 ridi m 2   ne r ridi m 1   Fal on ridi m 1   Fal on 

 8   Fal on ridi m 1   Fal on ridi m 1   Fal on ridi m 1   Fal on 

 8   Fal on 

N
u

m
b
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f 
L
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n
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Narrowband NGSO Telecommunications Systems

arro and  s stems see Ta le 12  o erate at re en ies elo  1  These 
s stems ro ide narro and data omm ni ations  s h as email  t o a  a in  and 
sim le messa in  or a tomated meter readin  ehi le eet tra in  and other remote 
data monitorin  a li ations   is the onl  ll  o erational narro and s stem  
Another s stem  A ri e tar  is artiall  o erational ith ei ht satellites on or it e o  

hi h are o erational  ill rea h its a a it  hen the ll onstellation is de lo ed  The 
A ri e tar de lo ment s hed le is de endent on the a aila ilit  o  ndin  and re en e 

enerated  the satellites rrentl  on or it  

System/
Operator

Prime 
Contractor

Satellites
Orbit 
Type

First 
Launch StatusNumber 

(on orbit/
operational)

Mass      
kg (lb)

Operational

 
n

r ital 
ien es 
or  

1st en  
 

 
2nd en

41 27

4  5  
1st en    

 
142 1  
2nd en

1 7

stem o erational ith 41 
satellites on or it  n 2 12  a 

rotot e se ond eneration 
satellite as la n hed to or it 
as a se ondar  a load on a 
Fal on ra on  mission  
n a ordan e ith  sa et  
re irements  the satellite as 
de lo ed at a lo er altit de than 
initiall  lanned in an e ort to 
o timi e the sa et  o  the  and 
its re mem ers

Under Development

A ri e tar 
atin at
A ri e 
atellite

a e est 8 5 1  22 2 2

lanned 12  to satellite
s stem  ith intermittent la n hes

ased on a aila ilit  o  ndin
T o satellites are lanned or
la n h in 2 14  The om an
e e ts to ontin e la n hin
t o A ri e at satellites e er
ear or t o or as lon  as ne r
l ster la n hes are a aila le

Ta le 12  arro and stems
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Wideband NGSO Telecommunications Systems

ide and  s stems see Ta le 1  se re en ies in the ran e o  1 6 2 5   and 
and re en ies  ide and s stems ro ide mo ile oi e tele hon  and data ser i es  

The t o ide and s stems lo alstar and ridi m are on or it and o erational

System/
Operator

Prime 
Contractor

Satellites

Orbit 
Type

First 
Launch StatusNumber 

(on orbit/
operational)

Mass          
kg (lb)

Under Development

 
et or s td

Thales 
Alenia 

a e
4 4 7  1 54 2 1

The rst o r satellites o  the 
onstellation la n hed in 2 1  
i ht more are s hed led or 

de lo ment in 2 14

Ta le 14  road and stems

System/
Operator

Prime 
Contractor

Satellites
Orbit 
Type

First 
Launch StatusNumber 

(on orbit/
operational)

Mass      
kg (lb)

Operational

lo alstar
lo alstar  n

oral 
1st en  

 
Thales 
Alenia 

a e 
2nd en

68 54

447 85
1st en  

7  1 54
2nd en

1 8

onstellation on or it and
o erational  i ht re la ement
satellites la n hed in 2 7

i hteen se ond eneration
satellites la n hed on three o  
ro ets in 2 1  and 2 11  i  more 
se ond eneration satellites ere 
la n hed a oard a o
ehi le in 2 1  i  additional

satellites ordered from Thales
Alenia a e in e tem er 2 12  
to la n h in 2 15

ridi m
ridi m

omm ni ations 
n

otorola 
ridi m  

 
Thales 
Alenia 

a e 
ridi m 

T

72

68  1 5  
ridi m 

 
8  1 76  

ridi m 
T

1 7

onstellation on or it and
o erational  Fi e s are satellites
la n hed in Fe r ar  2 2  t o
additional s ares la n hed ne
2 2  e t eneration s stem
nder de elo ment  Thales

Alenia a e  lti le la n hes
of ridi m T onstellation are 

ro e ted to e in in 2 15

Ta le 1  ide and stems

Broadband NGSO Telecommunications Systems

road and s stems see Ta le 14  reside in  and ro ide hi h s eed data ser i es at 
a  and and fre en ies   et or s td  a om lished an initial de lo ment of its 
rst fo r satellites in 2 1



Federal Communications Commission Telecommunication Licenses

Ta le 15 sho s Federal omm ni ations ommission F  tele omm ni ations li enses 
iss ed to the ommer ial  tele omm ni ations satellite o erators  The three s stems 
ori inall  de lo ed in the 1 s   lo alstar  and ridi m  are in different sta es 
of lannin  de elo ment  and de lo ment of their ne  eneration of satellites

Globalstar

lo alstar  n  is a li l  traded ide and s stem o erator rimaril  ser in  the 
ommer ial lo al satellite oi e and data mar ets  Their f ll ser i e offerin  e an 

in 2  The om an  is rrentl  in the ro ess of a mentin  its on or it satellite 
onstellation  

lo alstar’s rst eneration satellite onstellation onsisted of 52 satellites  48 o erational 
satellites l s 4 on or it s ares  lo alstar’s ori inal onstellation e an e erien in  

ro lems ith its and am li er in 2 1  n 2 7  the and ro lem e an affe tin  the 
om an ’s oi e and t o a  data ser i es  The onstellation’s sim le  one a  and 

data ser i es ere not affe ted  these ro lems  To miti ate the and ro lems and 
e in datin  the on or it onstellation  lo alstar la n hed its nal ei ht rst eneration 

re la ement satellites on t o o  ehi les in a  and to er 2 7  The addition of 
these satellites to the onstellation did not restore s f ient a a it  for f ll oi e and t o

a  data ser i e

As a res lt of the and ro lems  lo alstar’s re en es started to sli  in 2 6  n 
res onse to these de linin  re en es  lo alstar lo ered ri es for its stomers and 
de elo ed a sim le  ser i e rod t alled the atellite o r l’ ser ation de la Terra 

Licensee Year of Filing Remarks

1 8
A thori ed r ital omm ni ations or oration to modif  its non
oi e  non eostationar  mo ile satellite ser i e s stem  initiall  

li ensed and a thori ed in 1 4

ridi m atellite 2 1 A thori ed ridi m to o erate feeder lin s in the 2 1 2 25 
o ile atellite er i e 

ridi m atellite 2 2 ranted assi nment of li enses and a thori ations ertainin  to 
the o eration of the ridi m o ile atellite er i e stem

2 8 F  a thori ation for the  se ond eneration satellites to 
o erate ithin the nited tates

lo alstar 2 11 F  a thori ation to o erate its se ond eneration satellites ithin 
the nited tates

A ri e tar 2 12 F  a thori ation to o erate satellites A ri esat 1 thro h 1

o  ma in 2 12

F  a thori ation for sat 1 and sat 2 to transmit telemetr  
si nals and remote sensin  data in the 8 25 84   fre en  

and and to re ei e ommand si nals on enter fre en ies of 
2 81  and 2 8  

2 12 i ense to o erate a ate a  in alei a  a aii

lanet a s 2 1
F  a thori ation for lanet a s to transmit ima e and telemetr  
data to ed earth stations sin  the 8 25 84   fre en  

and  and re ei e ommand si nals in the 2 25 211   and

2 1 i ense to o erate a ate a  in ernon  Te as

Ta le 15  F  Tele omm ni ation i enses
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T  atellite lo al 
ositionin  stem  
essen er  n l  2  
lo alstar loaded a se ond 
eneration T atellite  
essen er soft are rade to 

the e istin  onstellation  

Arianes a e  thro h its 
tarsem af liate  la n hed 24 
lo alstar se ond eneration 

satellites  The rst 6 satellites 
ere la n hed into or it in 2 1  

the ne t 12 la n hed in 2 11  
and the remainin  6 in Fe r ar  
2 1  All la n hes ere from 

ai on r  a a hstan on o  ro ets arr in  si  satellites er la n h  lo alstar 
re orted si ni ant im ro ement in ser i e a aila ilit  and alit  after the ne  eneration 
satellites ame online follo in  on or it testin

Thales Alenia a e TA  de elo ed and ilt the 25 se ond eneration satellites 
in l din  one ro nd s are  for lo alstar  To ether ith the 8 re la ement satellites 

la n hed in 2 7  lo alstar has a 2 satellite s stem sin e the initial de lo ment of its 
ne  onstellation on l ded

lo alstar re orted it is in ne otiations ith TA  for an o tion of man fa t rin  2  
additional satellites in the omin  ears  The s a e raft o ld e s ares for the e istin  
eet and la n h as needed  An order for man fa t rin  of the rst si  as la ed ith 

TA  in e tem er 2 12  tentati el  to la n h in 2 15  rrentl  there is no la n h ontra t 
for these additional satellites  and an  la n h o ld e ontin ent on the health of the 
satellites on or it  Therefore  this re ort does not ro e t additional la n hes e ond 2 15

Fi re 14 sho s the de line in lo alstar’s re en es from 2 6 to 2  and a rise 
e innin  in 2 1  d e to hi her re en es from the T atellite  essen er ser i e 

and sim le  data ser i es and im ro ements in d le  and sim le  ser i es after se ond 
eneration satellite de lo ment  e a se of the ommer ial s ess of the T atellite 

 essen er ser i e  lo alstar lans to introd e additional d le  and sim le  
rod ts and ser i es thro h its rene ed onstellation

Iridium

ridi m omm ni ations n  is the s essor to the ori inal ridi m  that ilt and 
la n hed the ridi m satellite onstellation in the late 1 s  ridi m omm ni ations 
n  o ns and o erates a onstellation of 72 o erational ommer ial omm ni ations 
satellites  66 a ti e s a e raft and 6 or itin  f n tional s ares  These satellites om rise 
a f ll  o erational s stem to ro ide ser i e ntil at least 2 15  n 2 1  ridi m sele ted 
TA  as the rime ontra tor for the s stem de elo ment of a se ond eneration satellite 

onstellation  named ridi m T  a h satellite in the ne  onstellation an arr  a 
hosted a load in addition to the rimar  omm ni ations a load  ridi m is mar etin  
this o ort nit  to otential stomers hile the satellites are nder onstr tion

Fi re 14  li l  e orted lo alstar Ann al e en e



ridi m anno n ed that a e  
ill e the rimar  la n h 
ro ider for ridi m T  ridi m 

also si ned a ontra t ith 
nternational a e om an  
osmotras ro ider of the 
ne r la n h ehi le  to e a 

s lemental ro ider of la n h 
ser i es for ridi m T  The 
om an  re ortedl  lans to 

la n h 72 satellites 66 to enter 
a ti e ser i e and 6 to ser e as 
on or it s ares  d rin  a ear 

eriod s hed led to e in in 
2 15  The rst t o ridi m T 
satellites are rrentl  lanned to 
la n h on a ne r ro et in 2 15  The rest of the ridi m T onstellation ill la n h on 
a ro imatel  7 Fal on  la n hes arr in  1  satellites ea h  ine ridi m T satellites 

ill remain ro nd s ares  ridi m re en es are resented in Fi re 15

ORBCOMM

et een 1 5 and 1   de lo ed a narro and onstellation of 5 satellites  
27 of hi h are o erational toda  t is the onl  om an  to ha e f ll  de lo ed a s stem 
that ro ides lo and idth a et data ser i es orld ide   fo ses on 

ro idin  data ser i es for ma hine to ma hine a li ations

n 2 8  si   satellites la n hed on a ssian osmos  ehi le to e in 
re la in  the le a  onstellation de lo ed in 1  ne of the lanned rades to the 

onstellation as the addition of the A tomati  denti ation stem A  a sea essel 
identi ation and tra in  s stem  hortl  after de lo ment  all si  satellites failed  lea in  

 ith no A  a a ilit  for its s s ri ed stomers

To remediate the ser i e 
shortfall  s a e  a 
s sidiar  of the rime 
satellite man fa t rer  

stem  de elo ed esselsat 
1 and esselsat 2  esselsat 1 
la n hed into e atorial or it 
on a olar atellite a n h 
ehi le  ro et in 
e em er 2 11  and esselsat 

2 la n hed into olar or it on a 
on  ar h ro et in an ar  

2 12  oth satellites la n hed 
as i a  a loads  

 is the e l si e 
li ensee for the A  data 

olle ted  essel at 1 and 

Fi re 15  li l  e orted ridi m Ann al e en e

Fi re 16  li l  e orted  Ann al e en e
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essel at 2  These t o A onl  satellites ill not e inte rated into ’s rrent 
or se ond eneration 2  onstellation  nstead the  ill ser e as a s lement to these 

onstellations

’s lans for re la in  its rrent onstellation are nder a  e enteen satellites of 
the 18 satellite se ond eneration onstellation are either nder onstr tion or a aitin  la n h  
All satellites in the onstellation in l de A  a loads   ordered the satellites in 2 8 
from ierra e ada or oration  ith s ontra tors oein  and TT or oration  n 2 11  

 anno n ed its lan to se a e ’s Fal on  ehi le to la n h the onstellation

A rotot e  2 satellite as arried  the a e  Fal on  ehi le as a 
se ondar  a load on a ar o res l  mission to the  in to er 2 12  The la n h met 
its rimar  o e ti e of sendin  the ra on s a e raft to the  t did not de lo  the 

 satellite into the desired or it d e to an anomal  on one of the Fal on ’s rst 
sta e en ines  To remain f ll  om liant ith the safet  lan a ro ed for ra on deli er  to 
the  a e  did not ha e the Fal on  e e te the se ond rn ne essar  to deli er the 

 satellite into a hi her or it

n 2 14  the remainin  2 satellites ill e in to la n h a oard Fal on  ehi les in 2 14  
et een 8 and 12 satellites ill e la n hed in 2 14  and the remainder of the 18 satellite 
onstellation are li el  to la n h in 2 15

 re en es are resented in Fi re 16

Aprize Satellite

A ri e atellite  n  lans to de lo  a 12 satellite s stem  de endin  on f ndin  
o ort nities and stomer demand for data omm ni ation and A  data ser i e  A 
total of ei ht A ri e tar satellites ei hin  1  ilo rams 22 o nds  ea h  la n hed as 
se ondar  a loads on ssian ne r ehi les  t o satellites a ear in 2 2  2 4  2  
2 11  and 2 1  The 2 ori inal satellites la n hed in 2 2 are no lon er in or it  T o more 
satellites are e e ted to e de lo ed  another ne r m lti manifest la n h in 2 14  
Three of the ei ht satellites on or it are not o erational  The om an  needs to la n h 5 
more satellites to om lete the onstellation  as ell as an  re la ement satellites needed  
n the ears follo in  2 14  the om an  e e ts to ontin e la n hin  t o A ri e at 
satellites e er  ear or t o for as lon  as ne r l ster la n hes are a aila le  An  
additional satellites are li el  to la n h as se ondar  a loads and not enerate demand 
for a la n h

O3b

 et or s  head artered in t  ohn  erse  hannel slands  lans to ro ide 
road and onne ti it  to nderser ed arts of the orld ith s ort and f ndin  from 

hi h ro le in estors  in l din  ma or  ommer ial satellite o erator  oo le  
i ert  lo al  and 

The  onstellation ill o erate in the a and in an e atorial or it ith a minim m of 
e satellites to o er  45 de rees of latit de aro nd the ator  ore satellites an e 

added as needed to meet demand

fferin  to rid e the a  et een rrent satellites and er o ti  a les   



et or s lans to ro ide er li e tr n in  a a it  to tele omm ni ations o erators 
and a ha l dire tl  to  ell lar and i A  to ers  rior to the la n h of its rst fo r 
satellites in 2 1   had een s essf l in ha in  its a a it  oo ed  re ional 
tele omm ni ations om anies and nternet ser i e ro iders   et or s teamed ith 

AT satellite ser i es ro ider arris a o  to deli er onne ti it  sol tions to maritime 
lients  in l din  o al ari ean r ises

TA  is nder ontra t to ild 16 omm ni ations satellites for   has a la n h 
ser i es a reement ith Arianes a e for t o more o  la n hes from Fren h iana  

a h o  ill de lo  fo r  satellites in  in the e atorial lane

Telecommunications Satellite Fleet Replacement after 2022

 tele omm ni ations satellites la n hed in the 1 s and earl  2 s had an 
estimated desi n life of fo r  to se en and a half lo alstar  ears see 
Ta le 16  o e er  the ma orit  of these satellites are still on or it and ontin e to 

ro ide tele omm ni ations ser i es  most of the rst eneration lo alstar  ridi m  
and  onstellations ha e e eeded their desi n life  t o to three times  For 
nan ial reasons  man  of the satellites ere not re la ed hen their estimated desi n 

life ended  erators ere a le to ontin e ro idin  ser i es ntil se ond eneration 
s a e raft ere read

o  most of the satellites la n hed or re ared for la n h   omm ni ations 
satellite o erators ha e an estimated desi n life of 1  to 15 ears  hi h la es the 
estimated re la ement dates e ond 2 22  The e e tion is  ith a minim m 
desi n life estimate of a onser ati e e ears  f an  of these satellites need to e 
re la ed ithin the 2 14  2 2  eriod  the  ill li el  e la n hed as i a  a loads  
nli el  to enerate demand for a dedi ated la n h

Satellite 
System

1st Generation 
Satellite Design 

Life
Current Status

2nd or Current 
Generation Satellite 

Design Life

lo alstar 7 5 ears ost of the satellites on or it  artiall  o erational 15 ears

ridi m 5 ears ost of the satellites on or it  o erational
1  ears desi n  

15 ears ro e ted

4 ears ost of the satellites on or it  o erational ore than 5 ears

A ri e atellite A 8 on or it  6 in ser i e  la n hin  more to om lete 
s stem 1  ears

 et or A 4 satellites in or it  artiall  o erational  a n hin  8 
more to om lete s stem 1  ears

Ta le 16  ommer ial Tele omm ni ations atellite stems’ esi n ife
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Commercial Remote Sensing Satellites
emote sensin  refers to an  or ital latform ith sensors trained on arth to ather data 

a ross the ele troma neti  s e tr m for eo ra hi  anal sis  militar  se  meteorolo  
limatolo  or other ses  The remote sensin  ind str  enerall  om rises three mar ets

 Aerial ima er

 atellite ima er

 al e added ser i es  in l din  eo ra hi  information s stems  

 onsists of ima es o tained from air raft or satellites inte rated ith la ers of 
information  s all  stomi ed a ordin  to ser needs  t onstit tes the lar est art of 
the ind str  oth in terms of demand and re en e eneration

The satellite ima er  mar et is om osed of om anies that a ire and o erate their 
o n remote sensin  satellites  These in l de Air s efense and a e  la rid e  

i ital lo e   nternational ma in  ma e at  A eos atial er i es  lanet 
a s  and o  ma in  e  om anies li e la  lo al and laneti  are 

enterin  the mar et  For all of these om anies   rod ts and ser i es are the main 
enerator of re en e  n some ases  ima er  o tained from o ernment satellites is made 

a aila le to stomers thro h a  om an  For e am le  ima er  from t o leiades 
satellites o erated  the Fren h o ernment is made a aila le thro h Air s efense 
and a e  n other ases  the o eration of remote sensin  satellites  the ima er  o tained 
from them  and the sales of  rod ts and ser i es is mana ed thro h a li

ri ate artnershi   The Terra A  and Tan  satellites are mana ed  a  
that in l des the erman a e A en   and Air s efense and a e

Fi re 17  ommer ial emote ensin  a n h istor  and ro e ted a n h lans

2014 2015 2016 2017

orld ie   Atlas       
mall T

T   edi m T

at 4   inota r at 1   
a n her ne

at 1   
a n her ne

at 11  
a n her ne

at 14  
a n her ne

at 12  
a n her ne

at 15  
a n her ne

N
u

m
b

er
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L

au
n
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This fore ast a t res onl  ommer ial remote sensin  satellite om anies that ro re 
internationall  om eted la n hes and FAA li ensed la n hes  t does not in l de 
or ani ations that de end on a arti lar la n h ro ider  either e a se of a ommitment 
to a national ind strial ase or thro h a re io sl  esta lished a reement ith the la n h 

ro ider  n those instan es  the la n h is not onsidered internationall  om eted

The ma or om anies o eratin  or a ti el  de elo in  remote sensin  satellites a ross the lo e 
are ro led in Ta le 17  These satellites ha e een or are li el  to e la n hed ommer iall

System Operator Manufacturer Satellites Mass             
kg (lb)

Highest 
Resolution 

(m)

Revisit 
Time 
(hrs.)

Launch 
Year

erational  nder e elo ment

eo ti s T  1 12 T T T 2 17

eimos 
erse s

a ria 
Aeros a e 
and le nor 

eimos

a ria 
Aeros a e

erse s  
1 8 1  22 22 24 2 15

 
nternational 
ma in  td

T  1 5  771 1 24 2 14

o e lanet a s lanet a s o e 1 1 1  22 5 24 2 14

ma e at 
nternational

srael Air raft 
nd stries

 A
 
 

28  617
5  771
5  771

1 5
7
7

24 288
2
2 6
2 16

eo e i ital lo e

eneral 
nami s 

o heed 
artin

eo e 1
eo e 2

7 2
2 87 4 6 1

41
4

5 1
5 1

2 8
2 16

i ital lo e o heed 
artin 816 1 8 1 72 1

lanet lanet T lanet  1 12 75 165 A A T

mni arth mni arth
ra er a s

neti s
Harris

mni arth 
1 18 5  1 1 2 T 24 T

i ird i ital lo e all 
Aeros a e i ird  2 4 6 6 1 4 2 1

A A AT A A
A A AT 1
A A AT 2

2 75  6 5
2 1 5 4 84
1 2  2 645

8

T

48 72
48 72
T

1 5
2 7
2 18

a id e a id e 
A A a id e 1 5 15  6 5 24 2 8

at o  
ma in

o  
ma in

at 1
at 2

1 2
1 2

1
1

24
2 1
2 14

Terra A  
and 

Tan

F
Astri m Astri m

Terra A
Tan

Terra A

1 2  2 255
1 2  2 255

T
5

T

264
264
T

2 7
2 1
2 15

orld ie i ital lo e all 
Aeros a e

orld ie 1
orld ie 2
orld ie

2 5  5 51
2 8  6 175
2 8  6 175

5
5
5

41 1
26 8
T

2 7
2
2 14

Ta le 17  ommer ial emote ensin  stems
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Licensee

Date 
License 

Granted or 
Updated

Remarks

o thern tars 2 18 2 1 i ense iss ed for o eration of esat e

aint o is ni ersit 6 2 2 1 i ense iss ed for o eration of esat 

anosatis T i ense iss ed for o eration of esat Ard sat 1

ni ersit  of Ala ama 
H nts ille 17 2 1 i ense iss ed for o eration of esat har er at 1

Teled ne ro n 
n ineerin 11 5 2 1 i ense iss ed for 

ni ersit  of Ha ai i at 
�noa T i ense iss ed for Ha ai’i at 1

lanet a s  n 26 2 1 i ense iss ed for Flo 1 onstellation  onsistin  of 28  esat 
satellites

Ta le 18  AA emote ensin  i enses ss ed in 2 1

Licenses issued by the U.S. National Oceanic and Atmospheric Administration 

The  ational eani  and Atmos heri  Administration AA  li enses  
ommer ial remote sensin  s stems in a ordan e ith the and emote ensin  oli  

A t of 1 2  There ha e een 5 remote sensin  li enses iss ed or amended sin e 1  
see A endi  e en li enses ere iss ed in 2 1  and t o in earl  2 14 see Ta le 18

Remote Sensing Launch Demand Summary

The ommer ial remote sensin  ind str  is hara teri ed  relati el  sta le satellite 
re la ement s hed les  a n hes of ommer ial remote sensin  satellites ill ta e la e at 
an a era e of t o er ear thro h the fore ast eriod  The si ni ant in rease in the a era e 
from last ear’s ro e tion of less than a la n h a ear re e ts the in l sion of o  ma in  
la n hes in this ear’s fore ast  o  a ired f ndin  to s ort its initial onstellation of 
12 satellites  and the s essf l la n h of its rst satellite late in 2 1  ea s in the n m er 
of la n hes an e seen d rin  2 16 and 2 18  re e tin  ro e ted de lo ment of satellites 
o erated  Air s efense and a e  ma e at  and o  Fi re 17 ro ides a la n h 
histor  and ro e ted la n h lans for ommer ial remote sensin  satellites

ommer ial remote sensin  satellites in the near term ortion of this re ort 2 14 2 17  ha e 
een anno n ed  their res e ti e om anies  are nder onstr tion  and are s hed led 

for a la n h  atellites ro e ted for the latter ortion of the re ort 2 18 2 2  are ased on 
lished statements re ardin  the ser i e li es of satellites rrentl  o eratin  on or it

DigitalGlobe

sta lished in 1 2  i ital lo e is a ommer ial hi h resol tion remote sensin  satellite 
o erator and  ro ider head artered in on mont  olorado  The om an  o erates 
ima in  satellites and ro ides  rod ts sin  satellite and aerial ima er  Follo in  
a mer er ith eo e  n  on an ar  1  2 1  i ital lo e rrentl  o erates e 
remote sensin  satellites   eo e 1  i ird  orld ie 1  and orld ie 2  

orld ie  ill la n h in 2 14 a oard an Atlas  4 1 ehi le  Another satellite  eo e 2  
is rrentl  nder onstr tion and ill e stored as a ro nd s are



i ital lo e’s rst satellite  i ird  as la n hed in 2 1 and is ro e ted to ontin e 
o eratin  ntil late 2 1  orld ie  is e e ted to ha e a ser i e life of  to 12 ears  

i ital lo e’s t o other satellites  orld ie 1 and orld ie 2  are e e ted to rea h end 
of o erational life in the se ond arter of 2 18 and the rst arter of 2 21  res e ti el

The  ational eos atial ntelli en e A en  A  artiall  f nded the de elo ment of 
the rrent eneration of i ital lo e in l din  the former eo e  satellites  n 2 1  A 
a arded oth i ital lo e and eo e 1 ear ontra ts orth  to 7 5 illion as art of 
the nhan ed ie  ro ram  These ontra ts intended to e tend A’s a ilit  to ta  ima er  
from the ri ate se tor and hel  arantee the a aila ilit  of ommer ial remote sensin  

rod ts into the de ade  n l  2 12  d e to lanned ts to the nhan ed ie  d et  
i ital lo e and eo e anno n ed lans to mer e  a ro ess om leted in an ar  2 1

DMC International Imaging

 nternational ma in  td  ii  ased in the nited in dom  o erates the isaster 
onitorin  onstellation  on ehalf of o ernments that ro ide the satellites  ii 

is a holl  o ned s sidiar  of rre  atellite Te hnolo  td  T  The onstellation’s 
rimar  r ose is to distri te ima er  for ommer ial and h manitarian r oses

The ori inal  onstellation Alsat 1  ei in 1  il at  i eriasat 1  and 1  
e ame f ll  o erational in 2 6  ith satellites e enl  distri ted in a sin le s n

s n hrono s or it  Fo r additional satellites ere la n hed et een 2  and 
2 11  and the rrent retin e of o eratin  satellites in l de hina’s ei in 1  i eria’s 

i eriasat 2 and  ain’s 1  and the nited in dom’s 2  The 
satellites or it at an altit de of 7  ilometers 4 5 miles  i eria’s satellites i eriasat 2 
and  ere la n hed in 2 11 and re resent the latest mem ers of the  onstellation

n ne 2 11  ii si ned a se en ear deal ith hina ased T ent  First ent r  
Aeros a e Te hnolo  om an  td  21AT  to lease the ima in  a a it  a oard a three
satellite onstellation alled  The lease allo s 21AT to o tain timel  ima er  itho t 

ro rin  and o eratin  a onstellation themsel es  The onstellation  desi ned and 
man fa t red  T  ill e o ned and o erated  ii and is ro e ted to la n h 
in 2 15 a oard an ndian  ehi le  a h  satellite ill ro ide one meter 

an hromati  and fo r meter m ltis e tral ima in

Airbus Defense and Space

Air s efense and a e Air s  o erates the Fren h remote sensin  onstellation  
atellite o r l’ ser ation de la Terre T  and the erman s ntheti  a ert re radar 
A  remote sensin  missions Terra A  and Tan  t also handles sales of 

ima er  o tained  t o l iades satellites o erated   the 1 satellite 
o erated   nternational ma in  on ehalf of the anish o ernment  and 
Formosat 2 o erated  the o ernment of Tai an

The Terra A  and Tan  missions are li  ri ate artnershi s et een the 
erman Aeros a e entre  the erman Federal inistr  of d ation and esear h 

and Air s   o erates the t o identi al satellites and is res onsi le for the s ienti  
se of the data  Air s holds the e l si e ommer ial e loitation ri hts for ima er  

a ired  Terra A  and Tan



2014 Commercial Space Transportation Forecasts:  FAA NGSO Forecast

The Terra A  ission is erformed  t o satellites  Terra A  and Tan  ea h 
ontri tin  a art of the ima in  reso r es  The Tan  ission ses the same 

t o satellites to erform lose formation i ht ith distan es of 2 m  The t o satellites 
ill  in this formation ntil 2 15  The oal of the Tan  ission is to enerate a 

homo eneo s  hi h alit  lo al i ital le ation odel  

The rst Terra A  satellite la n hed a oard a ssian ne r ehi le in 2 7  The 
se ond Terra A  satellite as la n hed in 2 1  also a oard a ne r  Air s e e ts 
these satellites to f n tion e ears e ond 2 18

or  is rrentl  nder a  for a se ond eneration of A  satellites alled Terra A  e t 
eneration  The la n h is lanned for la n h in 2 18  o la n h ehi le has een een 

sele ted   and Air s are also dis ssin  a ne t eneration of satellites e ond the 2 18 
timeframe to re la e the rst eneration Terra A  satellites  These are not in l ded in the 
re ort e a se s stem de nition has not started  As ith Terra A  and Tan  ima er  
from these f t re satellites is e e ted to e a aila le for s ienti  and ommer ial r oses

The entre ational d’ t des atiales  Fran e’s s a e a en  as ma orit  
shareholder of T ma e ntil 2  hen res onsi ilit  for the s stem transferred to 

A  Astri m  in 2 11 the om an  formed the eo nformation i ision to s e i all  
mana e the T satellites and data sales  A  Astri m has sin e a ired and ilt 

T 6 and T 7  the former la n hed in 2 1  and the latter lanned for a 2 14 
la n h  n 2 14  thro h mer ers  A  Astri m e ame art of Air s ro  The T 
onstellation onsists of three satellites  T 4  la n hed in 1 8  T 5  la n hed in 

2 2  and T 6  la n hed in 2 12  T 7 is lanned for la n h in 2 14 a oard an 
ndian  ehi le  The la n h of T 7 is not in l ded in the fore ast e a se it as 

not internationall  om eted  li e T 6  T 7 ill e la n hed a oard a  as a 
res lt of a artnershi  et een  and the ndian a e esear h r ani ation 

BlackBridge

erlin ased la rid e o erates the a id e onstellation of e satellites  and  
ima er  a id e A  han ed its name to la rid e in o em er 2 1  The om an  
has additional of es in em o r  anada  and the nited tates  

The a id e satellites ro ide ide area  re etiti e o era e and 5 meter i el si e 
m lti s e tral ima er  a onald  ett iler and Asso iates A  as the rime 

ontra tor for the de elo ment of the satellites  res onsi le for desi n and im lementation  
A s ontra ted rre  atellite td T  in the  to s l  the s and inte rate 

the satellites hereas ena troni  from erman  ro ided the amera a loads  All 
e satellites ere la n hed a oard a ne r la n h ehi le from ai on r  a a hstan on 

A st 2  2 8  The onstellation is e e ted to remain in ser i e ntil at least 2 1  fo r 
ears e ond the desi ned ser i e life

Tho h lannin  for the ne t eneration of satellites is nder a  la rid e has not 
released details li l  rin  2 14  the om an  e e ts to ro ide details a o t its 
f t re satellite de elo ment lans  The fore ast ass mes that la rid e ill se re 
f ndin  for a re la ement onstellation ith a la n h ro e ted in 2 18  a ear efore the 
anti i ated end of life of the ori inal satellites



BlackSky Global, LLC

ased la  lo al as iss ed a AA li ense a thori in  de lo ment of an arth 
o ser ation satellite s stem  The s stem  hi h is lanned for la n h in 2 15  ill feat re one 
or more satellites in a olar or it ith an altit de of et een 45  m and 6  m  e a se no 
te hni al details are li  the la  s stem is not in l ded in the fore ast

Dauria Aerospace/Elecnor Deimos

n to er 2 1  a ria Aeros a e and le nor eimos anno n ed a oint artnershi  to 
ild and o erate a onstellation of 8 satellites a a le of fre entl  a t rin  m ltis e tral 

ima er  of the same area  s lemented  on oard a tomated identi ation of ro nd 
feat res  The hi hest resol tion ossi le is e e ted to e a o t 22 meters  a h mem er 
of the onstellation  alled erse s  ill onsist of a 6  esat arran ement  erse s  
satellites ill e la n hed as se ondar  a loads d rin  2 15  tho h no la n h ehi le 
has een sele ted et  a ria Aeros a e has also ilt erse s 1  erse s 2  and 1  
and these non ommer ial remote sensin  satellites ill e la n hed as se ondar  a loads 
a oard ne r ehi les in 2 14  le onor eimos also o erates the eimos 1 esat 

rrentl  on or it  and ill o erate the m h lar er eimos 2   hi h ill e la n hed 
in 2 14 a oard a ne r as the rimar  a load  

GeoOptics

eo ti s is an en ironmental and eather data ser i es om an  that ill la n h 
small satellites into olar or it ar r in  the data sensor te hnolo  alled adio 

ltation    te hnolo  meas res tem erat re  air ress re and ater a or ith 
near erfe t a ra and nli e an  other data form in or it toda for se in o erational 

eather fore astin  and s a e eather a li ations  as ell as limate monitorin   ith 
this in or it sensor infrastr t re eo ti s ill e olle tin  mass amo nts of atmos heri  
and en ironmental data for se in om tational models in meri  eather redi tion 

 fore astin  and limatolo i al models  These models ill ltimatel  feed data 
anal ti s for lean te h  nan ial  ins ran e  a ri siness and defense and man  other 
ind stries  as ell as s ien e and resear h or ani ations  orld ide   

The om an  lans to la n h satellites e innin  in 2 15 to ard a f ll o erational onstellation 
of 24 satellites o er the ne t fe  ears  a n hes ill e ond ted thro h a om ination 
of a aila le se ondar  la n h ehi les  e a se the om an  has not et se red eno h 
nan in  for the s a e ased se ment  these la n hes are not in l ded in the fore ast

ImageSat International NV

srael ased ma e at  fo nded as est ndian a e in 1 7 and of iall  a ra ao om an  
ro ides ommer ial s meter resol tion ima er  ith the arth emote ser ation atellite 

 famil  of satellites  i e man  remote sensin  om anies  ma e at’s ma or stomers are 
o ernments  srael Aeros a e nd stries td  A  man fa t res the  satellites  and T  
le tro ti s nd stries de elo s the ima in  s stem

ma e at rrentl  o erates t o satellites   A and    A la n hed in 
e em er 2  a oard a ssian tart 1 small la n h ehi le and sho ld ontin e to 
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o erate ntil at least 2 15  e ears e ond its ro e ted ser i e life    la n hed 
a oard a tart 1 in 2 6 and sho ld ontin e to o erate ntil 2 22

A  is rrentl  ildin  the  satellite  Tho h no la n h ear has een sele ted  it 
is e e ted that  ill e la n hed in 2 16 or2 17 a oard a small ehi le   
is desi ned to ha e a ser i e life of a o t ten ears

MacDonald, Dettwiler and Associates

A o ns and o erates A A AT 2  The om an  is a ommer ial ro ider of 
ad an ed eos atial information rod ts deri ed from the hi h resol tion A A AT 1 
no lon er in ser i e  and A A AT 2 satellites  t also mar ets and sells data deri ed 

from ommer ial o ti al satellites and from aerial s stems

A A AT 1 as la n hed on o em er 4  1 5  a oard a elta  la n h ehi le  The 
satellite  hi h as o erated  the anadian a e A en  A  as retired in 2 1  

A A AT 2 la n hed a oard a tarsem o  intermediate ehi le on e em er 14  
2 7 and remains health  A A AT 2 feat res a A  s stem a a le of rod in  
ima er  ith 1 meter resol tion  

To ro ide s a e ased radar data ontin it  the o ernment of anada  thro h the A  
ro osed the three satellite A A AT onstellation ission  n ar h 2 1  the 

A a thori ed A to erform the hase  desi n hase of the A ro ram  after A 
s essf ll  om letes hases A and  n an ar  2 1  A si ned a A  7 6 million 
ontra t ith A for the onstr tion  la n h and initial o erations of the three  

satellites  A se red a la n h reser ation ith a e loration Te hnolo ies a e  
in l  2 1  for the la n h of all three satellites a oard a Fal on  ehi le

OmniEarth

ased mni arth is artnerin  ith ra er a orator  neti s  and Harris 
or oration to de elo  a onstellation of 18 small remote sesnin  satellites  These 

satellites ill ro ide m ltis e tral ima er  rod ts o erin  the entire lanet  ith a 
re isit time of one da  The satellites ill e a le to do nlin   to 1 2 i a tes er 
se ond of data and store 1 tera te of data on oard  a ni e a a ilit  in ommer ial 
satellite remote sensin  mni arth is rrentl  see in  nan in  to f nd de elo ment 
of the onstellation  hi h is e e ted to ost a o t 25  million  in e nan in  is not 
et nali ed and no la n h lans ha e een anno n ed  the 18 satellites ha e not een 

in l ded in this ear’s fore ast  

PlanetIQ

laneti  esta lished in 2 12  lans to o erate 18 mi rosatellites to ro ide eather  
limate  and s a e eather data  The satellites are not e i ed ith ima in  sensors  

instead  the  ill olle t atmos heri  data in l din  tem erat re  ress re and ater 
a or  meas rin  the endin  of si nals road ast from lo al na i ation satellite 

s stems li e the  a star lo al ositionin  stem  sin   

The mass of ea h satellite is 75 ilo rams  The rrent lan is to la n h 12 satellites  



2 17 ith 18 total  2 1  laneti  is rrentl  raisin  f nds to s ort initiation of the 
onstellation ild in s mmer 2 14   

Planet Labs, Inc.

lanet a s  n  ased in alifornia  is a remote sensin  and  om an  fo sed on 
rod in  and o eratin  eet of 1  er  small satellites  e a se the satellite latforms onsist 

of three sta ed esats  the sensor fo al len th is not a a le of rod in  ima es ith 
resol tions hi her than  to 5 meters  hi h is still ade ate for en ironmental monitorin  han e 
dete tion  and other a li ations  The lar e n m er of er  small satellites ens res lo al 
o era e for a relati el  small in estment  lanet a s raised 52 million in 2 1

lanet a s alled osmo ia from 2 1  to earl  2 1  ilt fo r rotot e o e satellites  
la n hed as se ondar  a loads in 2 1  n an ar  2 14  28 o e satellites  olle ti el  

alled Flo 1  ere la n hed a oard an Antares ehi le ro ided  r ital ien es 
or oration  The satellites ere stored ithin the n s ar o transfer ehi le that 
erthed ith the nternational a e tation  on an ar  12  n e atta hed to the  

the satellites ere transferred to the a anese i o mod le  here a s e ial dis enser 
as sed to e e t the satellites one  one into or it the follo in  month  hortl  after 

de lo ment of Flo 1  lanet a s anno n ed that 72 additional satellites ill e de lo ed 
et een Fe r ar  2 14 and Fe r ar  2 15  rin in  the total n m er to 1  The 
om an  indi ated lans to se  and ssian ehi les la n hed from different la n h 

sites in order to de lo  satellites into different or its  th s ens rin  lo al o era e  

The fore ast in l des 1  satellites de lo ed d rin  2 14 2 15  follo ed  25 satellites 
ea h ear thro ho t the fore ast eriod to re lenish the onstellation sin e ea h satellite 
has a ser i e life of 2 to 4 ears  Ho e er  none of these satellites are e e ted to dri e a 
la n h sin e it is li el  all satellites ill e de lo ed as se ondar  a loads  

Skybox Imaging

o  ma in  n  ased in o ntain ie  alifornia  is a ne  entrant to the 
ommer ial satellite remote sensin  ind str  The om an  o tained a AA li ense for 

at 1 on A ril 2  2 1  and has a lied to amend the li ense to in l de a se ond 
satellite  at 2  A third satellite is also lanned efore the om an ’s 12 satellite olar
or itin  onstellation e ins de lo in  in 2 15  o  man fa t res and o erates its o n 
satellites and ill ro ide fre entl  dated ima er  and ideo online

at 1 la n hed in 2 1  a oard a ne r ehi le alon  ith se eral other satellites  
at 2 and at  are ro e ted to la n h as se ondar  satellites a oard a o  

2 and a ne r  res e ti el  i  at satellites ill follo  in 2 15  la n hed to ether 
a oard an r ital ien es or oration inota r  o  has also een in dis ssions 

ith ir in ala ti  for the la n h of satellites a oard a n her ne  a ne  small lass 
la n h ehi le  in e this ehi le an onl  arr  one at at a time  the fore ast ro e ts 
that si  at satellites ill e la n hed indi id all  in 2 16 and 2 17  T o notional 
satellites er ear in 2 1  2 21  and 2 2  are anti i ated to re lenish the onstellation  
sin e ea h satellite has a ser i e life of 6 ears
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Commercial Cargo and Crew Transportation Services
ommer ial ar o and re  trans ortation a a ilities in l de ommer ial la n hes of 
ar o and h mans to  and e ternal tra e tories to the oon or other solar s stem 

destinations  e i all  ommer ial ar o and re  trans ortation a t res ommer ial 
re  and ar o ser i es in s ort of A A’s mission and other ri ate ind str  efforts that 

ma  re ire ar o and re  i hts  s h as s a e stations  to rism  ri atel  s onsored 
s ienti  e editions  and the ros e tin  and minin  of non terrestrial reso r es

Commercial Cargo and Crew Transportation Services Launch Demand 
Summary

e ent ei ht ommer ial ar o and re  la n hes are ro e ted from 2 14 to 2 2  as 
om ared to 74 la n hes in last ear’s re ort  All the la n hes fore asted in the ne t ten 
ears are in s ort of ommer ial re  and ar o res l  to the  The in rease in 
i hts ro e ted from last ear’s fore ast is d e to se eral fa tors  Amon  them are la n h 

dela s of r ital’s rst Antares  i ht and a e ’s third  i ht from 2 1  into 2 14 
and a sli ht in rease in the ro e ted n m er of test and o erational i hts nder A A’s 

ommer ial re  ro ram  Fi re 18 ro ides a la n h histor  and ro e ted la n h lans 
for ommer ial ar o and re  trans ortation ser i es

Fi re 1  sho s the distri tion of  ommer ial ar o and re  i hts from 2 14 to 
2 2  ote that the rst test i hts of Fal on  and Antares ere not f nded  A A and 
are a t red in the fore ast se tion entitled Te hnolo  Test and emonstration a n hes

Fi re 18  ommer ial ar o and re  Trans ortation er i es a n h Histor  and ro e ted 
a n h lans

NASA COTS

n 2 6  A A anno n ed the T  ro ram  T  fo sed on the de elo ment and 
demonstration of ommer ial ar o trans ortation s stems  Total a e A t A reement 

AA  f ndin  nder this ro ram as 88  million  nder T  a e  de elo ed 

N
u

m
b

er
 o

f 
L

au
n

ch
es



the intermediate Fal on  la n h ehi le and the ra on s a e raft  r ital ien es 
or oration de elo ed the n s s a e raft and the medi m lass Antares la n h ehi le  
a e  om leted its T  milestones in 2 12  r ital’s test i ht of Antares la n hed 

on A ril 21  2 1  arr in  a n s mass sim lator  The om an  ond ted its T  
demonstration mission in e tem er 2 1  feat rin  a f ll  o erational n s that erthed 

ith the  The s essf l om letion of this mission on l ded A A’s T  ro ram

NASA CRS

n 2 8  A A a arded t o  ontra ts to a e  and r ital  a e  on a ontra t 
al ed at 1 6 illion for 12 i hts thro h 2 15  and r ital on a 1  illion ontra t 

for 8 i hts d rin  the same eriod  erational i hts e an in to er 2 12  ith the 
s essf l la n h of a e ’s ra on res l in  the  r ital’s res l  missions 

e an in an ar  2 14  se entl  a ro imatel  si  ommer ial ar o i hts are 
e e ted ea h ear thro h 2 2

NASA Commercial Crew

To stim late ommer ial de elo ment of a re  trans ortation a a ilit  A A initiated the 
ommer ial re  e elo ment e  effort in 2 1  ith 5  million of 2  Ameri an 
e o er  and ein estment A t f ndin  e  fo sed on de elo ment of ommer ial 

s a e trans ortation on e ts and ena lin  a a ilities  The 2 1  e  a ardees ere 
l e ri in  oein  ara on a e e elo ment or oration  ierra e ada or oration  

and nited a n h Allian e A

n 2 11  after om letion of the initial e  effort  A A ontin ed in estin  in 
ommer ial re  trans ortation de elo ment ith a se ond om etition no n as 

e 2  This follo on effort f rther ad an ed ommer ial re  s a e trans ortation 
s stem on e ts  mat rin  the desi n and de elo ment of s stem elements s h 
as la n h ehi les and s a e raft  l e ri in  oein  ierra e ada or oration  
and a e  on a ards totalin  15 million  Additionall  A A a arded nf nded 

ommer ial r ital Trans ortation er i e ission
ommer ial es l  er i es

F t re  ar o res l

ommer ial re  test i hts
F t re  re  trans ort

Antares test i ht in Te hnolo  Test and emo

Fi re 1  A A ommer ial re  and ar o ro e tions
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a reements to ro ide limited te hni al assistan e for ad an ement of ommer ial re  
s a e trans ortation to A  Alliant Te hs stems AT  and ali r Alma  n  

n 2 12  A A anno n ed the ne t hase of ommer ial re  de elo ment  ommer ial 
re  nte rated a a ilit  i A  This ne  initiati e is to fa ilitate ind str ’s 

de elo ment of an inte rated re  trans ortation s stem  i a  is e e ted to res lt 
in si ni ant mat ration of ommer ial re  trans ortation s stems  oein  a e  
and ierra e ada or oration on a ards totalin  o er 1 1 illion  n e em er 2 12  

A A a arded  million in erti ation rod ts ontra ts  to oein  ierra 
e ada  and a e  nder this ontra t  ea h of these om anies ill or  to ard 
ertif in  its s a e raft as safe to arr  h mans to the  The ne t a ard of f ndin   
A A is lanned for mid 2 14  e en or ital test i hts are e e ted et een 2 15 and 

2 17 efore o erational i hts ta e la e in late 2 17  The initial test missions ill not e 
li ensed e a se the  ill e onsidered o ernment i hts   

Ta le 1  des ri es A A T   and e  A ards

Program
Year of 

Space Act 
Agreement

Value of Space 
Act Agreement Companies Vehicles and Technologies

T 2 6 6 million a e ra on

T 2 6 2 7 million istler5 1

T 2 8 288 million r ital n s

2 8 1 6 illion a e ra on 12 i hts

2 8 1  illion r ital n s 8 i hts

e 2 1 2  million ierra e ada 
or ream haser

e 2 1 18 million oein T 1

e 2 1 6 7 million nited a n h 
Allian e A Atlas  h man ratin

e 2 1 7 million l e ri in a n h a ort s stems

e 2 1 1 4 million ara on a e ife s ort

e 2 2 11 112  million oein T 1  desi n mat ration

e 2 2 11 1 5 6 million ierra e ada 
or ream haser desi n mat ration

e 2 2 11 75 million a e re ed ra on de elo ment

e 2 2 11 22 million l e ri in a n h a ort s stems

e 2 2 11 nf nded A Atlas  h man ratin

e 2 2 11 nf nded AT Astri m i ert  de elo ment

e 2 2 11 nf nded ali r Alma a e raft de elo ment

i A 2 12 46  million oein T 1  re ed mat ration

i A 2 12 44  million a e re ed ra on mat ration

i A 2 12 212 5 million ierra e ada 
or ream haser re ed mat ration

2 12 1  million oein re  erti ation

2 12 1  million ierra e ada 
or re  erti ation

2 12 1  million a e re  erti ation

Ta le 1  A A ommer ial re  and ar o A ards

5



Bigelow Aerospace

e ada ased i elo  Aeros a e is de elo in  e anda le s a e ha itat te hnolo  
to s ort a ariet  of li  and ri ate a ti ities in l din  ommer ial s a e stations in 

 and h man s a e i ht missions e ond  ts man fa t rin  lant  hi h o ies 
1 7 1 s are meters  is lo ated in orth as e as  e ada  i elo  Aeros a e has 

la n hed t o rotot e s a e raft  enesis  and enesis  on se arate ssian ne r 
la n h ehi les in 2 6 and 2 7  res e ti el  i elo  Aeros a e sed these missions to 
alidate its ha itat desi ns and en ineerin  in an a t al on or it en ironment  

i elo  Aeros a e is rrentl  de elo in  the i elo  anda le A ti it  od le 
A  a te hnolo  ath nder s stem for the  n e em er of 2 12  A A a arded 

i elo  Aeros a e a 17 8 million ontra t to de elo  the A  hi h ill la n h on 
the ei hth a e   i ht in 2 15  The A  is s hed led for a nominal t o ear 
te hnolo  demonstration eriod  herein  re mem ers ill ather data on the 

erforman e of the mod le  The A  mission eriod ma  e e tended  A A  and at 
the end of its life  the A  ill e ettisoned from the  and ill rn  d rin  reentr

i elo  Aeros a e has also een ontin in  or  on f ll s ale e anda le mod les  
e i all  the om an  is de elo in  the A  hi h ill offer  i  meters of 

internal ol me and an a ommodate a re  of  to si  and the A 21  or l m s’  
hi h ill ro ide ro hl  2 1  i  meters of internal ol me  n 2 1  i elo  

Aeros a e anno n ed that it o ld modif  the A  in a n m er of a s de endin  
on mission needs  The A  o ld e desi ned for missions e ond  re irin  
additional radiation shieldin  The A  o ld e desi ned for s rfa e installations 
on the oon  Finall  i elo  Aeros a e is onsiderin  a ersion of the A 21  that o ld 

arr  s a e raft as ell as re  sin  a lar e airlo  to fa ilitate transfers  These mod les 
an e lin ed to ether to form s a e stations  and an also e lin ed to ether ith an  of 

a ariet  of t s that the om an  intends to ro ide  in l din  a tandard Transit T  a 
olar enerator T  a o in  ode Trans orter  and a a e raft a t re T  

i elo  Aeros a e is also in ol ed in re  trans ortation  The om an  is a mem er of 
the oein  e  team or in  on the T 1  re sa le in s a e re  trans ort ehi le

i elo  Aeros a e has also om leted a s stantial e ansion to its north as e as 
man fa t rin  lant  The om an ’s ne  18 572 s are foot addition no  in reases the 
si e of i elo  Aeros a e fa ilities to a total of 41 551 s are feet

rrentl  ith the e e tion of the A  la n h a oard the ei hth  i ht  no la n h 
ontra ts ha e een li l  anno n ed  h ontra ts ill li el  not e anno n ed 
ntil the om an  an se re ia le re  trans ortation  s h as the oein  T 1  or 

a e  ra on a s les  As a res lt  la n h demand asso iated ith i elo  Aeros a e 
is not in l ded in this se tion

Planetary Resources

n A ril 2 12  lanetar  eso r es  n  a om an  formed  a e Ad ent res fo nder 
ri  Anderson and   hairman eter iamandis  introd ed its lans to mine near
arth asteroids for ra  materials  n its initial efforts  lanetar  eso r es is fo sin  on 

teles o es desi ned to identif  reso r e ri h tar ets  t has entered into an a reement ith 
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ir in ala ti  to la n h se eral onstellations of Ar d 1  eries  s a e teles o es 
on ir in ala ti ’s a n her ne  a n her ne is still nder de elo ment ith ommer ial 
i hts estimated to e in in 2 16   The om an ’s A  esat and Ar d 1  teles o e 
ill e la n hed as se ondar  a loads d rin  the fore ast eriod

Other Sources of Future Launch Demand

e eral other efforts ha e een rs ed in re ent ears that ill re ire ommer ial re  
and ar o trans ortation  or ma  in the f t re  ome of these  ns iration ars Fo ndation 
and a e Ad ent res  ha e eno h f ndin  to ress for ard ith mission lannin  and 
e en hard are de elo ment  ther efforts li e ali r Alma  and olden i e ha e 
raised limited f nds  At this time  no la n h ontra ts ha e een anno n ed  so la n h 
demand asso iated ith these om anies is not in l ded in the fore ast

Blue Origin

l e ri in is a ased om an  rs in  de elo ment of a re ed s or ital 
trans ortation s stem alled e  he ard and an or ital re ed s stem onsistin  of a 

e sa le r ital a e ehi le  la n hed a oard a t o sta e r ital a n h ehi le 
 The  ill e desi ned to arr  se en eo le  The re sa le  rst sta e ill 

e o ered  a l ster of  li id ro et en ines  n 2 1  the om an  s essf ll  
tested the  hi h rns li id h dro en and li id o ene and rod es a o t 
1  o nds of thr st  The om an  has not et released a s hed le for test la n hes  

Excalibur Almaz

ali r Alma  imited A  an sle of an om an  ses elements of a le a  o iet 
militar  s a e ro ram no n as Alma  A ’s e  artners are  ashinostro enia 
the ori inal de elo er of Alma  Air s ro  and a an anned a e stems 
or oration  The s stem in l des fo r three erson re sa le ret rn ehi les  and 

t o al t t e Alma  or ital s a e stations that an sta  on or it a tonomo sl  for one 
ee  or do  ith the  ne of the s ill e e i ed as an nmanned mi ro ra it  

la orator  to assist ith s ien e i hts to  A A a arded A  an nf nded AA for 
ommer ial re  trans ortation as art of e 2 a ti ities  and as the rst om an  

to om lete all of its AA milestones  f in the f t re A A de ides to se the s stem  the 
aseline ehi le ill e the Atlas  n ne 2 12  the om an  anno n ed lans to ferr  
assen ers to and from l nar or it  ith ti ets ostin  aro nd 155 million  A  intended 

to e in i ht tests of Alma   late 2 14 and to la n h its rst re en e eneratin  i ht 
as earl  as the fo rth arter of 2 15  Ho e er  details re ardin  nan in  ha e not een 

ro ided li l  and no la n h ontra ts ha e een anno n ed

Golden Spike Company

The olden i e om an  formed to offer ri ate h man e editions to the s rfa e of the 
oon  2 1  or 2 2  The om an ’s resident is former A A Asso iate Administrator 

for ien e Alan tern  olden i e estimates the ost for a t o erson l nar s rfa e 
mission ill start at 1 4 illion for the rst mission  and 1 6 illion for in reasin l  



am itio s s se ent missions  olden i e ontra ted ith orthro  r mman for the 
desi n of a ne  l nar lander a a le of arr in  t o re mem ers

Inspiration Mars Foundation

The ns iration ars Fo ndation ori inall  ho ed to mo nt a ri atel  f nded re ed ars 
 mission ori inall  lanned for 2 18   earl  2 14  this o e ti e sli ed to 2 21 

and no  in l des A A’s a e a n h stem  as art of its ar hite t re  The 
ro e t aims to ta e ad anta e of a lanetar  ali nment that ill allo  a ars  and 

ret rn in 5 1 da s  The fo ndation lans to se a sin le  la n h to send a al se 
er ta e  and a modi ed n s mod le into  The  and  are 

rrentl  ein  de elo ed  A A  The n s mod le is ro ided  r ital ien es 
or oration as a ar o trans ort to  A se ond la n h  sin  a smaller ehi le li e an 

Atlas  or elta  ill send a re  of t o a oard an A A’s rion s a e raft  ns iration 
ars Fo ndation hairman ennis Tito ill f nd mission de elo ment for the rst t o 

ears  d rin  hi h time additional f ndraisin  and s ort ill e arnered

Space Adventures

a e Ad ent res  a ro er for s a e to rism and e editions  indi ated in 2 11 that it 
as in the late lannin  sta es for a three erson e edition to ir mna i ate the oon  

T o of the indi id als ill a  for their seats  hile a third ill e a os osmos osmona t  
This effort ill in l de t o se arate la n hes  one of a roton  arr in  a lo  l nar 
transfer sta e  and one of a o  ith t o re  mem ers  The ti et ri e for ea h of the 
seats is r mored to e a o t 15  million  The om an  has indi ated that at least one 
ti et has een sold and that the other is in nal ne otiations   
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Fi re 2  ther ommer iall  a n hed atellites a n h Histor  and ro e ted a n h lans

2014 2015 2016 2017

A A   ne r A  1A  Fal on ra on a  1  Fal on ra on a   Fal on 

A   ne r Formosat 5  Fal on ai at   ne r

oo le    
2

t r  1  T n A   

om sat A  ne r A  1   Fal on 

eimos  ne r

Other Commercially Launched Satellites 
This se tion ontains redominantl  o ernment satellites la n hed ommer iall  t also 
in l des ni ersit  a loads that are s ienti  ed ation  or o trea h  Tho h man  

o ernment missions do not ommer iall  ro re or o tain ommer ial li enses for their 
la n hes  there are sele t missions that do  arti larl   o ernments itho t domesti  
la n h a a ilities  

n re io s re orts  ther ommer iall  a n hed atellites ere dis ssed in the se tions 
ien e and n ineerin   asi  and A lied esear h  and ther a loads a n hed 

ommer iall  For larit  these se tions ere om ined to ro ide a more om lete 
i t re of the mar et of ommer ial la n hes ro red  o ernments  o ernment arth 

o ser ation and remote sensin  ro rams and other s ienti  missions are si ni ant 
stomers of ommer ial la n h ser i es to  

Other Commercially Launched Satellites Demand Summary

The mar et hara teri ation of the near term 2 14 2 17  in l des 1  manifested la n hes  
For the eriod 2 18 2 2  the a li ation of a fore astin  method ro e ts 12 la n hes 
for an a era e of 2 in ea h of the 6 o t ears  Fi re 2  ro ides a la n h histor  and 

ro e ted la n h lan demands for ther ommer iall  a n hed atellites
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ASNARO 1: A A  is a remote sensin  satellite for the a anese inistr  of 
onom  Trade  and nd str  man fa t red  the  The satellite has a ro e ted 

mass of 4  ilo rams 882 o nds  and ill la n h on a ne r in 2 14

DragonLab: ra on a  is the on ration of the ra on s a e raft intended 
for ommer ial stomers that ill o erate inde endentl  of missions to the  

ra on a  ill f n tion as an or ital la orator  that an host ress ri ed and 
n ress ri ed e eriments  The s a e raft is e e ted to e re o era le and 

re sa le  a e  anti i ates one ra on a  mission er ear startin  in 2 16

DubaiSat-3: A follo on to the ai at 2  la n hed last ear  from the mirates 
nstit tion for Ad an ed ien e and Te hnolo  lo ated in the A  it is s hed led 
to la n h as a rimar  a load in a m lti manifested la n h a oard ne r ehi les in 
2 16  The satellite has a mass of a o t  ilo rams 661 o nds  and ill ro ide 
im ro ed resol tion and faster do nload s eeds

EnMAP: The erman Aeros a e enter   lans to la n h the n a  s a e raft 
in 2 16 on a  ehi le  The s a e raft has a mass of 81  ilo rams 1 786 o nds  
and ill st d  a ran e of e olo i al arameters  in l din  a ri lt re  forestr  soil  and 

eolo  sin  its h ers e tral instr ments  The mission is e e ted to last e ears

FORMOSAT-5: Formosat 5 is a remote sensin  satellite for Tai an’s ational a e 
r ani ation  t is e e ted to la n h in 2 15 on a Fal on  ehi le  The satellite is ilt 
 Air s  ith a mass of 525 ilo rams 1 157 o nds  the satellite ill e e i ed 

ith an o ti al a load for remote sensin  and a n m er of s ien e a loads  The 
o ti al a load ill ro ide an hromati  ima es ith a 2 meter 6 5 foot  resol tion 
and m ltis e tral ima es ith a 4 meter 1 foot  resol tion

Gökturk-1: t r 1 is an ele tro o ti al earth o ser ation satellite for the T r ish 
inistr  of efense  talian rm Teles a io is the man fa t rer  The satellite is ro e ted 

to ha e a mass of  to 5  ilo rams 11  o nds  and is e e ted to la n h in 
2 15 ori inall  lanned for 2 14  on a e a la n h ehi le

KOMPSAT-3A: Also no n as AT ’s rother satellite  AT A ill 
in l de the a ilit  to o tain ima es in the infrared s e tr m and an hromati  
ima es  allo in  for tem erat re han e monitorin  o th orea’s orean Aeros a e 

esear h nstit te A  is de elo in  AT A  hi h ill la n h in 2 15 
dela ed from 2 14  on a ne r ehi le

PAZ: A  is a radar satellite that ill e o erated  Hisdesat  t re resents art of the 
anish ational arth ser ation ro ram de elo ed and mana ed ointl   the 

inistr  of efense and the inistr  of nd str  Trade and To rism  ma er  o tained 
 this satellite  hi h is ased on the T 1 s de elo ed for nfoterra’s Terra A  

and Tan  ill e sed for national se rit  and ommer ial r oses  A  is 
s hed led to la n h a oard a ne r ehi le in 2 14

SAOCOM-1A, -1B: A 1A is art of Ar entina’s A  ser ation  
omm ni ation A  satellite ro ram and ill o erate ointl  ith talian 

satellites to ro ide information for emer en  mana ement  The satellite ill a t re 
hi h resol tion ima es  and hen aired ith the solid state re order on oard  ill e 
a le to store ima es and share them ia its hi h it rate do nlin  s stem  The se ond 
Ar entine satellite  A 1  ill also omm ni ate ith talian satellites to ro ide 
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information for emer en  mana ement  The satellites ill la n h se aratel  on Fal on 
 ehi les in 2 15 and 2 16

SARah: A ah is a erman Federal Armed For es satellite ased radar 
re onnaissan e s stem  The three s ntheti  a ert re radar A  satellites are a follo
on to erman ’s A e s stem  hi h is s hed le to o erate ntil 2 17  T o of the 

A ah satellites are enhan ed re e tor te hnolo  that as de elo ed for A e 
and ill e ilt  H  stems A  The third satellite ill ild  Astri m m H 

sin  hased arra  te hnolo  similar to Terra A  and Tan  These satellites 
are lanned for la n h on t o Fal on  missions in 2 17 and 2 18

Method for Forecasting Launch Demand

This fore ast re ised the model for a loads and la n hes related to asi  and a lied 
s ienti  resear h that as a lied in the 2 12  re ort  The methodolo  feat res 
a e ear a era e that in l des three rior ears and t o ro e ted ears for this re ort  
2 1 2 14  ith e al ei ht  This sim le model is a lied to a loads as ell as la n h 
ehi les ertainin  to asi  and a lied s ienti  resear h e innin  in 2 17  the mid  and 

far o t ears  This ma es the o t ears of the ro e tion more sensiti e to emer in  trends 
identi ed in the near term thro h resear h  e a se la n hes of other a loads  from 

o ntries itho t indi eno s la n h a a ilities  are infre ent  the model does not a l  
a fore astin  method to this se ment  This does not mean the a t al demand is one  t 
rather these t es of a loads are irre lar and efforts to fore ast their o rren e in the 
o t ears an lead to an o erstatement of la n h demand

Technology Test and Demonstration Launches
Te hnolo  test and demonstration la n hes as re io sl  art of ien e and 

n ineerin  se tion  Te hnolo  test and demonstration la n hes are ond ted to test 
rimaril  ne  la n h ehi les s h as Antares  Fal on  or Fal on Hea   their nat re  

the  are n ommon  and one off e ents  la in  te hnolo  test and demonstration 
la n hes in a se arate se tion ro ides eas  identi ation of these one off e ents

Fi re 21 ro ides a la n h histor  and ro e ted la n h lans for te hnolo  test and 
demonstration la n hes

The ina ral la n h of a e ’s Fal on Hea  la n h ehi le is no  lanned for la n h 
in 2 15  The re ort also in l des the te hnolo  test and demonstration la n h of the rion 

lti r ose re  ehi le  lanned to la n h a oard a elta  Hea  in late 2 14



Fi re 21  Te hnolo  Test and emonstration a n h Histor  and ro e ted a n h lans

2014 2015 2016 2017

rion FT 1  
elta  Hea

Test  Fal on Hea

Microsatellites
ro ress in ele troni s and other satellite om onent miniat ri ation has ena led 

s a e raft ei hin  as little as 1 to 1  ilo rams  no n as femto  i o  and 
nanosatellites  Ta le 2  resents the ran e of small satellite mass lasses

hile i o  and femtosatellites are rare  mi ro  and nanosatellites  and s e i all  a s set 
of nanosatellites alled esats  onstit te a s stantial share of a loads la n hed 
ommer iall  

esats are a distin ti e ro  of small satellites in the nanosat mass lass  esats 
are miniat ri ed satellites meas rin  1 1 1  entimeters and ei hin  1 ilo ram  also 
no  as 1 nit 1  atellite nits an e om ined to reate do le  or tri le nit 2  or 

 esats ith meas rements of 1 1 2  entimeters 2  or 1 1  entimeters 
 res e ti el  The  an offer the standard f n tions of a normal satellite  in l din  

de lo ment of solar anels  antennas  and ooms   the end of 2 1  o er 2  esats 
ha e la n hed  and more esats are either read  to la n h or in ario s hases of 

lannin  de elo ment and rod tion  or la n h re aration  

The ori inal esat on e t as introd ed in 2  as a lo ost ni ersit  ed ational 
satellite latform and rad all  e ame the standard for most ni ersit  satellites  

ni ersities are still the main or ani ation ildin  these s a e raft  As esats e ome 
more a a le  o ernment and ri ate ind str  ha e e ome more interested in la n hin  
and o eratin  them  For e am le  s a e raft man fa t rers ild these satellites to s a e

alif  e i ment for f t re se on lar er satellites

e a se of their si e  indi id al esats often erform st one f n tion at a time  
Ho e er  onstellations of esats an otentiall  or  to ether to ro ide reater 
f n tionalit  A esat onstellation o ld re ire eno h esats that if one or t o 
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Class Name Kilograms (kg) Pounds (lb)

Femto 1  1 2  2

i o 1  1 2  2

ano 1  1 2  22

i ro 1   2 22  441

ini 2   6 441  1 2

mall 6   1 2 1 2   2 646

Ta le 2  mall atellite ass lasses

Type of Launch Cubesats

ommer ial 86

on ommer ial 115

Total Cubesats 
Launched

201

Ta le 21  esats a n hed from 
2  to 2 1

failed  it o ld not e mission riti al  eside ni ersities  o ernment a en ies ha e 
e ome interested in de elo in  esat onstellations

esats are s all  la n hed as i a  a loads sin  e ess la n h a a it  on 
la n h ehi les de lo in  lar er rimar  a loads  ome esats are de lo ed in or it  
s all  from the nternational a e tation  after ein  deli ered to it as ar o  

n 2   2 1  oth non ommer ial and ommer ial la n h ehi les la n hed a total of 2 1 
esats orld ide see Ta le 21  The ma orit  of esats ere la n hed for non ro t 

mostl  ni ersit  missions see Fi re 22

At resent  esats  themsel es do not resent la n h demand  n the ommer ial 
s a e la n h ind str  la n h ro iders are interested in reatin  s a e for smaller 
se ondar  a loads to dri e the la n h ri e do n or in rease ro ts  There ha e een 
an in reasin  n m er of esats la n hed o er the ast de ade ith a re ord n m er 
la n hed in 2 1  ore of them are e e ted to la n h in the f t re  ho e er  this in rease 
is not e e ted to affe t la n h demand in the short term  The mar et sit ation ma  
han e hen ommer ial s or ital re sa le ehi les and small or ital la n h ehi les 
ommer ial and non ommer ial  introd e ne  nanosat la n h o ort nities  in l din  

those for esats

Histori all  a ariet  of la n h ehi les ha e la n hed esats see Fi re 2  er the 
ast de ade  the ssian ne r la n h ehi le has la n hed the lar est n m er  ther 
ehi les  s h as Atlas   Fal on   inota r   ndia  and e a 

ro e  ehi les ha e een la n hin  more esats latel  

n 2 1  a re ord n m er of 2 esat lass satellites ere la n hed  in l din  5  
esats on 2 la n h ehi les la n hed a o t onl   ho rs a art  Those missions ere 

a  Air For e mission on inota r  and a ssian ne r mission  oth la n hed in 
o em er

 om an  ano a s also ro ides a a ilit  for or itin  esats from the 
nternational a e tation  rior to s h 
insertion  the esats are deli ered to  
on oard or ital ar o ehi les  s h as the HT  
and n s

n the nited tates  the A A d ational 
a n h of anosatellites a a  ro ram 
romotes satellite ildin  for s a e en ineerin  

and s ien e ed ation r oses  ro idin  
ni ersities and other or ani ations de elo in  



small satellites ith free la n hes a oard ehi les arr in  lar er rimar  missions for 
A A or other  o ernment a en ies  These in l de non ommer ial la n hes  
ehi les li e the Atlas  or ommer ial la n hes to the   a Fal on  or Antares

n the ommer ial la n h se tor  ir in ala ti  anno n ed a n her ne in 2 12 to 
la n h satellites ei hin   to 1  ilo rams to  ommer ial i hts ro e ted to 

e in in 2 16  er tr i also no n as A  is another la n h ehi le s hed led to 
ma e its rst i ht in 2 14  t is desi ned to la n h a loads in the ran e of   to 

Military

28 (14%)

Fi re 22  i rosatellites and anosatellites a n hed in 2 2 1

Civil

39 (19%)

201 
Cubesats

University/N

125 (62%)

Commercial 
9 (4%)

Fi re 2  i rosatellites and anosatellites a n hed  ehi le  2 2 1

Dnepr
25 (25%)

Delta II
3 (3%)

Atlas V
11 (12%)

Minotaur
17 (18%)

PSLV
10 (11%)

M-V
1 (2%)

Vega
4 (4%)

Rockot
3 (3%)

Long March 
2 (3%)

H-II
6 (7%)

Falcon 9
7 (7%)

Falcon 1
1 (1%)

Soyuz
2 (3%)

Taurus
1 (2%)

201 
Cubesats
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At resent  esats are redominantl  sed for te hnolo  demonstration  oth in 
s a e raft te hnolo  and satellite a li ations  s h as omm ni ations and remote 
sensin  As the te hnolo  mat res  more esats are ilt for s ienti  omm ni ations  
and remote sensin  r oses  in l din  emer in  ommer ial a li ations  Th s   
ommer ial remote sensin  om an  lanet a s la n hed a Flo  of 75  esats 

from the  deli ered  the n s 1 mission in earl  2 14 and is lannin  to 
la n h 25 more esats ea h ear d rin  the fore ast eriod  Another arth remote 
sensin  ommer ial ent re ill se 6  esats in an 8 satellite erse s  onstellation  

lanned  a ria Aeros a e and le nor eimos  lanetar  eso r es  n  also lans 
to la n h esat si ed satellites arr in  teles o es desi ned to identif  reso r e ri h 
tar ets amon  near arth asteroids  

Ta le 22 ro ides s mmar  information on la n h ehi les e e ted to e introd ed 
d rin  the ne t e ears that are s e i all  desi ned to la n h mi rosatellites  The 
ma orit  of these  A A’s Air orne a n h Assist a e A ess A A A  eneration 

r it’s a n her 2  ir in ala ti ’s a n her ne  and ’s  r ital Air raft 
e sa le A  ill e air la n hed  a arrier air raft  n   ses ro et o er to 

ta e off from a on entional r n a  rea h s or ital s a e  release a small la n h ehi le 
ith a nanosatellite  then ret rn to land li e a on entional air lane  er tr i is a rail

la n hed ehi le

ALASA GOLauncher-2 LauncherOne Lynx III SOAR Super 
Strypi

Operator A A eneration 
r it ir in ala ti  Aeros a e iss a e stems o

Manufacturer A A  
oein

eneration 
r it

ir in 
ala ti  T  Aeros a e assa lt  eimos  

ona a  e itt

Aero et 
o etd ne  
andia a s

LEO Capacity 
(kg) 45 45 1 15 25 275

Planned First 
Flight 2 15 2 16 2 16 T 2 17 2 14

Method of 
Launch Air Air Air or ital Air or ital ro nd ail

Ta le 22  ele ted mall a n h ehi les e ted to e ntrod ed rin  the e t 5 ears 



Fi re 24  a load ro e tions

ommer ial Tele omm ni ations
ommer ial emote ensin
ommer ial ar o and re                                        

Trans ortation er i es
ther ommer iall  a n hed atellites

Te hnolo  Test and emonstration

Satellite and Launch Forecast Trends
The demand for ommer ial  la n hes for the ne t 1  ears is e e ted to sta  relati el  
stead  at 15 to 17 la n hes er ear  The demand for ommer ial  la n hes is 
e e ted to in rease relati el  si ni antl  as ma or  tele omm ni ation onstellations 
are re lenished and A A  ommer ial re  and ar o res l  missions e ome more 
re lar  The ann al a era e of  ommer ial la n hes is e e ted to ro  from an 
ann al a era e of 6 la n hes a ear to almost 14 la n hes ann all  

From 2 14 to 2 2  558 a loads are ro e ted to la n h ommer iall  dri in  1 8 
la n hes ith m lti manifestin  Ten more la n hes o er the ne t de ade are ro e ted 
om ared to last ear’s fore ast of 128 la n hes  This in rease is dri en rimaril   

additional i hts for ommer ial re  and ar o and ommer ial remote sensin  Fi res 
24 and 25 sho  the a loads and la n hes ro e ted from 2 1  to 2 22  Ta le 2  ro ides 
the s e i  n m ers of a loads and la n hes for ea h se ment

Fift ei ht er ent of the redi ted la n hes o er the ne t 1  ears are for ommer ial 
trans ortation ser i es  As noted earlier  man  of these la n hes ta e la e on ne l  de elo ed 
ehi les  These missions also artl  rel  on o ernment f ndin  s e t to ann al a ro riations

ther ommer iall  a n hed atellites a o nt for 18 er ent of la n hes o er the ne t 1  
ears  These in l de a stead  stream of asi  and a lied resear h and non ommer ial 

remote sensin  a loads rimaril  from o ntries itho t indi eno s la n h a a ilities

The ommer ial remote sensin  a o nts for 14 er ent of the la n hes and all the 
demand for small ehi les  ro e ted demand is onsidera l  hi her in this ear’s re ort 
d e the in l sion of ne  ommer ial remote sensin  om anies li e o  ma in  

ine er ent of the la n hes are for ommer ial tele omm ni ations  Fi e la n hes are 
lanned in 2 14 and 2 15 for  lo alstar  and  satellites  There is another 
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total Avg.

Payloads

ommer ial 
Tele omm ni ations 18 26 104 10.4

ommer ial emote 
ensin 78 4 2 2 4 27 25 27 25 27 335 33.5

ommer ial 
ar o and re  

Trans ortation 
er i es

6 8 8 8 8 8 8 8 80 8

ther ommer iall  
a n hed atellites 5 4 1 4 4 4 4 4 4 37 3.7

Te hnolo  Test and 
emonstration 1 1 2 .2

Total Satellites 106 74 72 69 46 39 37 39 37 39 558 55.8

Launches

edi m to Hea  
ehi les 1 18 16 14 1 1 1 1 1 1 124 12.4

mall ehi les 1 4 2 2 2 14 1.4

Total Launches 13 19 20 17 13 12 10 12 10 12 138 13.8

Ta le 2  a load and a n h ro e tions

Fi re 25  a n h ro e tions

ommer ial Tele omm ni ations
ommer ial emote ensin
ommer ial ar o and re                                        

Trans ortation er i es
ther ommer iall  a n hed atellites

Te hnolo  Test and emonstration
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ea  of tele omm ni ations la n hes from 2 15 to 2 17 as ridi m re la es its satellites  
o tele omm ni ations la n hes are fore asted from 2 18 to 2 22  after the re la ement 
onstellations are om leted

The te hnolo  test and demonstration se ment a o nts for less than 2 er ent of la n hes 
o er the ne t 1  ears  in l din  2 la n hes of ne  te hnolo  test and demonstration missions  

a e ’s Fal on Hea  and A A’s n re ed test of the rion  on a elta  Hea

a load mass aries si ni antl  in the ommer ial  mar et  n reasin  n m ers 
of mi ro  and nanosatellites are la n hed as se ondar  or i a  a loads  and 
man  o ntries ommer iall  la n h mini  small  and medi m si ed satellites to  for 
s ienti  resear h or remote sensin  The n m er of esats la n hed in 2 1  almost 
do le from the re io s ear   ommer ial tele omm ni ations satellites are lar e 

onstellations of satellites ith si es ran in  from nano A ri e tar  to mi ro  
to small lo alstar  ridi m   none o er 8  ilo rams  n ontrast  the a era e mass 
of a  tele omm ni ations satellite is a ro imatel  5  ilo rams  ith man   
satellites si ni antl  hea ier than that  re  and ar o s a e raft to the  and i elo  
s a e stations ill li el  in l de lar e  hea  or e tra hea  a loads  Ta le 24 sho s the 
mass distri tions of no n manifested a loads o er the ne t t o ears

There are 1 8 la n hes ro e ted  om risin  14 small ehi les and 124 medi m to
hea  ehi les  n a era e  1 4 la n hes ta e la e on small ehi les and 12 4 la n hes 
on medi m to hea  ehi les e er  ear  The 2 12 re ort in l ded 1  total la n hes 

om osed of  small and 127 medi m to hea  la n hes

a n h demand di ided amon  la n h ehi le mass lasses is de i ted in Fi re 26  The 
n m er of medi m to hea  la n hes in reased sli htl  om ared to last ear’s fore ast  
d e to the addition of ommer ial re  test i hts in the mid term  The relati el  hi h ost 
of a dedi ated la n h on a small la n h ehi le om ared to a se ondar  or i a  

a load on a lar er ehi le has e t the demand for small la n h ehi les lo  This d nami  
is e innin  to han e as ne  small ehi le s stems li e ir in ala ti ’s a n her ne 

e ome a aila le  This ear’s re ort in l des 11 more la n hes of small ehi les  all that 
demand omin  from ommer ial remote sensin  Fa tors smaller a loads ontin in  to 
se lar er la n h ehi les are more m lti le manifest la n h ser i es  arr in  rimar  

missions on oth ommer ial and non ommer ial asis  ha e e ome readil  a aila le 

Mass Class Mass Class Weight 2014 2015 Total Percent of 
Total

Femto, Pico, Nano, 
Micro

1 2   
2 441 l s

41 6 14 17%

Mini
2 6  

441 1 2  l s
1 22 27%

Small
6 1 2   

1 2 2 646 l s
1 18 28 35%

Medium, 
Intermediate

1 2 4 2  
2 646 25  l s

6 7%

Large 4 2 5 4   
25 11 5 l s 0 0%

Heavy, Extra Heavy
 5 4   

 11 5 l s
4 7 11 16%

Total 34 47 81 100%

Ta le 24  istri tion of a load asses in ear Term anifest
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in the re ent ears  man  small a load o erators are tied to o ernment f ndin  or 
national la n h a a ilities e  small ro ean missions la n hed  e a or  
ni ersit  missions ettin  free rides thro h ro rams li e A A’s a a  ntermediar  
om anies s h as a eFli ht er i es  ommer ial a e Te hnolo ies td  and 

some others  offerin  ro era e ser i es and oolin  to ether l sters of se ondar  
a loads to e la n hed to ether on a sin le la n h ehi le ha e made the siness of 
oo in  i hts for se ondar  a loads more or ani ed and redi ta le

Ta le 25 on the ne t a e ro ides the distri tion of la n hes amon  the mar et se ments

Fi re 26  a n h ehi le ro e tions

mall 2 268  
edi m to Hea  2 268  

Market Segment Payloads
Launch Demand

Small Medium-to-
Heavy Total

ommer ial Tele omm ni ations 1 4 1 1

ommer ial emote ensin 5 14 6 2

ommer ial ar o and re  
Trans ortation er i es 8 78 78

ther ommer iall  a n hed 
atellites 7 25 25

Te hnolo  Test and 
emonstration 2 2 2

Total 558 14 124 138

Ta le 25  istri tion of a n hes amon  ar et e ments
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LAUNCH VEHICLES TYPICALLY USED FOR NGSO 
MISSIONS

rin  the fore ast eriod  se eral han es ill o r in the a aila ilit  of la n h ehi les 
for stomers see in  to la n h to  on ommer iall  ro red ehi les  n the  

a e  e an to la n h re en e eneratin  i hts of the Fal on  in 2 12  and r ital’s 
Antares ehi le e in re en e eneratin  i hts in 2 14  n 2 15 r ital ill la n h the 

inota r  essentiall  a modi ed Ta r s  ith o  ma in  satellites  The er tr i  
a rail la n hed ehi le  ma  la n h for the rst time in 2 14  ir in ala ti  intends to e in 
ommer ial la n hes of its ne  a n her ne ehi le in 2 16  and has oo ed three o  

ma in  i hts that ear  eneration r it and  are also e e ted to ro ide small 
la n h ser i es in the near term  tratola n h stems  hi h is de elo in  a ehi le that 

ill e la n hed from a h e arrier air raft alled tratola n her  ill introd e its ehi le 
s stem in 2 18  This ehi le ill ha e a a a it  of a o t 6   to 

n ro e  Arianes a e’s small ehi le e a is no  a aila le for ommer ial la n hes  
and the om an  ill e introd in  a re la ement to Ariane 5 later in the fore ast eriod   

iss a e stems is also e e ted to introd e its A  sh ttle in 2 17  hi h ill 
arr  small a loads to  hina ma  introd e a small ehi le alled the on  ar h 6  
hi h ma  e offered ommer iall   2 17  The lar er on  ar h 5  7  and 11 are also 

e e ted to e introd ed d rin  the fore ast eriod  n 2 1  a an la n hed its silon 
small la n h ehi le in 2 1  and o th orea la n hed the small aro 1 ehi le  ssia 

lans the rst la n h of its lon a aited An ara series in 2 14
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RISK FACTORS THAT AFFECT SATELLITE AND 
LAUNCH DEMAND
The demand ro e tion is the n m er of satellites that o erators e e t to la n h in a i en 
ear  This demand is t i all  lar er than the n m er of satellites a t all  la n hed  Fa tors 

that ontri te to the differen e et een fore asted and reali ed la n hes in l de nan ial  
oliti al  and te hni al n ertaint

Financial Uncertainty
U.S. national and global economy: tron  o erall e onomi  onditions histori all  foster 

ro th and e ansion in satellite mar ets  imilarl  relati el  ea  rren  e han e 
rates in one nation enerall  reate fa ora le ir mstan es for e orters and ers in 
a i en mar et la e  lo al satellite man fa t rers and r hasers ha e sho n stron  
interest in ta in  ad anta e of the hi hl  attra ti e al es offered  the histori all  lo  

 dollar e han e rates  Ho e er  as the dollar rises in al e  this trend ill re erse

After in estors s ffered lar e losses from the an r t ies of 
hi h ro le  s stems in the earl  2 s  on den e in f t re and follo on  
tele omm ni ations s stems ha e a ated

Business case changes: The satellite o ner or o erator an e erien e d et shortfalls  
han e strate ies  or re est te hnolo  rades late in the man fa t rin  sta e  all of 
hi h an ontri te to s hed le dela  An inf sion of ash from ne  in estors an re i e 

a stalled s stem or a elerate s hed les

Corporate mergers: The mer in  of t o or more om anies ma  ma e it less li el  for 
ea h to ontin e re io s lans and an red e the n m er of om etin  satellites that 
la n h  on ersel  mer ers an ha e a ositi e im a t  oolin  the reso r es of t o 

ea er rms to ena le la n hes that o ld not ha e o rred other ise

Terrestrial competition: atellite ser i es an om lement or om ete ith ro nd ased 
te hnolo  s h as ell lar tele hones or omm ni ations deli ered thro h er o ti  or 
a le tele ision lines  Aerial remote sensin  also om etes ith satellite ima er  e elo ers 

of ne  s a e s stems ha e to lan ahead e tensi el  for desi n  onstr tion  and testin  
of s a e te hnolo ies  hile de elo ers of terrestrial te hnolo ies an rea t and ild to 
mar et trends more i l  and mi ht on in e in estors of a faster ret rn on in estment

Political Uncertainty
Increase in government purchases of commercial services: For a ariet  of reasons  

o ernment entities ha e een r hasin  more s a e related ser i es from ommer ial 
om anies  For e am le  the o  ontin es to r hase si ni ant remote sensin  data 

from ommer ial ro iders

Regulatory and political changes: ort om lian e  F  li ensin  AA li ensin  
or international li ensin  re irements an dela  ro ress on a satellite ro ram   

o ernment oli  re ardin  satellite and la n h ehi le e ort ontrol has hindered  
satellite man fa t rers and la n h ehi le o erators or in  ith international stomers  
This a ses dela s as ell as an ellations of satellite ro rams  han es in F  or 

AA ro esses  e ort ontrol iss es asso iated ith s a e te hnolo  and oliti al 
relations et een o ntries an all affe t demand



Increase in government missions open to launch services competition: ome 
o ernments ee  la n h ser i es ontra ts ithin their orders to s ort domesti  

la n h ind stries  Ho e er  A has held international la n h om etitions for some 
of its small s ien e missions  and some remote sensin  satellite la n hes ha e een 

om eted  hile esta lished s a e farin  nations are rel tant to o en  to international 
om etition  the n m er of nations ith ne  satellite ro rams t itho t s a e la n h 

a ess slo l  in reases

Technical Uncertainty
Satellite lifespan: an  satellites o tlast their lanned desi n life  The desi nated la n h 
ears in this re ort for re la ement satellites are often estimates for hen a ne  satellite ill 
e needed  ifes an estimates are riti al for timin  the re la ements of e istin   

satellite s stems i en the hi h a ital in estment re ired to de lo  a re la ement s stem

Need for replacement satellites: Altho h a satellite mi ht ha e a lon  lifes an  it an 
e re la ed earl  if it is no lon er ost effe ti e to maintain  or an o ort nit  mi ht arise 

that allo s a satellite o ner or o erator to e eed the om etition ith a te hnolo i al 
ad an ement  Hi her resol tion ommer ial remote sensin  satellites are an e am le of 
this fa tor

Launch vehicle technical issues: a n h ehi le man fa t rers and o erators ma  ha e 
man fa t rin  s lier  or om onent iss es or e erien e la n h anomalies or fail res  
An  of these iss es an dela  the a aila ilit  of a la n h ehi le or a se a dela  at the 
la n h ad  a n h dela s an ha e a as adin  effe t on s se ent la n hes  ome 
missions ha e s e i  la n h indo s for e am le  s ien e indo s  and missin  that 

indo  ma  res lt in len th  dela s

Satellite technical issues: atellite man fa t rers ma  ha e fa tor  s lier  or 
om onent iss es that dela  the deli er  of a satellite  The li elihood of dela s d e to 

te hni al iss es rises as satellite s stems e ome more om le  Anomalies  hether on 
the ro nd or on or it  an affe t the deli er  of satellites ntil otential eet iss es for 
e am le  ommonalit  ith arts on a satellite a aitin  la n h  are resol ed  ela s in 
deli er  of s a e raft to the la n h site an im a t the s hed lin  of la n hes

Multi-manifesting: lti manifestin  hile limited to a fe  la n h ehi les  is de endent 
on se eral satellites ein  deli ered on time  a load om ati ilit  iss es ma  also a se 
manifestin  hallen es

Weather: n lement eather  in l din  ro nd inds  i ht inds  lo d o er  li htnin  
and o ean rrents an a se la n h dela s  tho h these t i all  are short term on the 
order of da s

Failure of orbiting satellites: From the la n h ser i es ers e ti e  fail re of or itin  
satellites an re ire la n hin  ro nd s ares or orderin  ne  satellites  This onl  amo nts 
to a small effe t on the mar et  ho e er  A total s stem fail re has not ha ened to an  

 onstellation

Orbital debris and collision avoidance: Tho h relati el  rare  la n h dela s an also 
o r hen on n tion anal sis determines that or ital de ris has a hi h ro a ilit  of 
introd in  ris  to the mission
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APPENDIX 1: HISTORICAL GSO SATELLITES AND 
LAUNCHES
Histori al data for addressa le ommer ial satellites la n hed from 1 4 thro h 2 1  is 
sho n in Ta le 26  Histori al data for naddressa le satellites la n hed from 1  to 2 12 
is sho n in Ta le 27

1994 1995 1996

Total a n hes 14 17 21

Total atellites 18 18 25

er 5 4   
11 5 l m

4 2   5 4   
26   11 5 l m

2 5   4 2   
5 51   26  l m

14 14

Astra 1 Ariane 4 Astra 1 Ariane 4 Ara sat 2A Ariane 4

ntelsat 7 2 Ariane 4  Ariane 4 4 Ara sat 2 Ariane 4

2 A  2 Ariane 4 ntelsat 7 6 Ariane 4 ho tar 2 Ariane 4

A  Ariane 4 TA  a Ariane 4 ntelsat 7 7 Ariane 4

4 olidaridad 2 Ariane 4 A  4 Ariane 4 ntelsat 7 Ariane 4

Telstar  4 2 Ariane 4 Telstar 4 2 Ariane 4 AT 1 Ariane 4

 2 Atlas A  1 Atlas TA  Ariane 4

ntelsat 7 Atlas ala  Atlas 2 ala a 2 Ariane 4

t s 2 ntelsat 7 4 Atlas 1 A  Ariane 4

ntelsat 7 5 Atlas A  1 Atlas 

at Atlas Hot ird 2 Atlas 

A tar 2 2 ala a 1 Atlas 

Asiasat 2 2 ntelsat 7 8

ho tar 1 2 Astra 1F roton 

elo  2 5   
5 51  l m

4 11

ra ilsat 1 Ariane 4 1 ra ilsat 2 Ariane 44 2 Amos 1 Ariane 4

2 Ariane 4 1 Hot ird 1 Ariane 44 talsat 2 Ariane 4

1 telsat  F5 Ariane 4 nsat 2 Ariane 44 1 easat 1 Ariane 4

4 Thai om 2 Ariane 4 oreasat elta 4 easat 2 Ariane 4

1 T r at 1A Ariane 4 T r at 1 Ariane 4

T r at 1 Ariane 4 nmarsat F1 Atlas 

Orion 1 Atlas nmarsat F Atlas 

ala  1 elta ala  elta 

A tar 1 oreasat 2 elta 

A tar 1A

nmarsat F2 roton 

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et

  al man ested a n h ith on Addressa le atellite   missions are o nted as a sin le la n h in the la n h o nt
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1997 1998 1999

Total a n hes 24 1 1

Total atellites 28 2 2

O er 5 4   
11 5 l m

4 2   5 4   
26   11 5 l m

2

ala  11 Ariane 4

Orion elta 

2 5   4 2   
5 51   26  l m

21 14 14

Hot ird Ariane 4 4 Afristar Ariane 4 A  4 Ariane 4

ntelsat 8 1 Ariane 4 telsat 2 Ariane 4 1 Ara sat A Ariane 4

ntelsat 8 2 Ariane 4 Hot ird 4 Ariane 4 nsat 2 Ariane 4

ntelsat 8 Ariane 4 A  6 Ariane 4 oreasat  Ariane 4

ntelsat 8 4 Ariane 4 A  7 Ariane 4 Orion 2 Ariane 4

at 5 Ariane 4 atme  5 Ariane 4 Tel om Ariane 4

A  6 Ariane 4 T 1 Ariane 4 Telstar 7 Ariane 4

4 iri s 2 Ariane 4 Hot ird 5 Atlas hostar 5 Atlas 

2 Thai om Ariane 4 ntelsat 8 5 Atlas telsat Atlas 

A  Atlas ntelsat 8 6 Atlas at 6 Atlas 

ire T  6 Atlas ala  1 elta Asiasat roton 

ho tar Atlas Astra 2A roton Astra 1H roton 

ala  8i Atlas ho tar 4 roton  1 roton 

at 4 Atlas A  8 roton imi roton 

er ird Atlas Telstar 6 roton 

A ila ire T  1 ea a n h

A tar 2

Astra 1 roton 

Asiasat roton 

A  5 roton 

Telstar 5 roton 

elo  2 5   
5 51  l m

1 1

1 A  2 Ariane 4 4 A  5 Ariane 4 1 net 4 Ariane 4

2 at 1A Ariane 4 1 ra ilsat Ariane 4

4 a ra arta 1 Ariane 4 2 at 1  Ariane 4

nmarsat F4 Ariane 4 1 nmarsat F5 Ariane 4

nsat 2 Ariane 4 2 ile at 1 1 Ariane 4

1 ah el 1A Ariane 4 iri s Ariane 4

Thor elta on m 1 elta 

net 4 elta 

Thor elta 

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 14  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et

  al man ested a n h ith on Addressa le atellite   missions are o nted as a sin le la n h in the la n h o nt



2000 2001 2002

Total a n hes 2 12 2

Total atellites 24 14 22

O er 5 4   
11 5 l m

4 2   5 4   
26   11 5 l m

4 5

Ani  F1 Ariane 4 ire T  4 Ariane 4 ntelsat 4 Ariane 4

A  1 Ariane 5 ntelsat 1 Ariane 4 ntelsat 5 Ariane 4

ar da 1 roton ntelsat 2 Ariane 4 ntelsat 6 Ariane 4

Th ra a 1 ea a n h  o ea a n h  6 Ariane 4

 oll ea a n h  7 Ariane 4

Astra 1 roton 

hostar 8 roton 

ntelsat roton 

ala  ea a n h

2 5   4 2   
5 51   26  l m

14 6 11

1 Asiastar 1 Ariane 5 Atlanti  ird 2 Ariane 4 nsat Ariane 4

Astra 2 Ariane 5 T r sat 2A Ariane 4 1 at 8 Ariane 4

ro e tar 1 Ariane 4 2 Artemis Ariane 5 Atlanti  ird 1 Ariane 5

telsat 1 Ariane 4 1 ro ird Ariane 5 Hot ird 7 Ariane 5

ala  1 Ariane 4 Astra 2 roton 2 tellat 5 Ariane 5

ala  Ariane 4 A  1 roton His asat 1 Atlas 

at 11 Ariane 4 hostar 7 Atlas 

er ird 4 Ariane 4 Hot ird 6 Atlas 

hostar 6 Atlas telsat 5 elta 

His asat 1 Atlas ire T  5 roton 

telsat 4 Atlas imi  2 roton 

AA  1 roton 

A  6 roton 

A  ea a n h

elo  2 5   
5 51  l m

6 2

2 ra ilsat 4 Ariane 4 net 4F Ariane 4 1 Astra A Ariane 4

2 ilesat 1 2 Ariane 4 1 at 2A Ariane 5 2 TA  Ariane 5

A  7 Ariane 5 2 at 2 Ariane 5

4 A  8 Ariane 5

4 Astra 2 Ariane 5

1 nsat Ariane 5

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et

  al man ested a n h ith on Addressa le atellite   missions are o nted as a sin le la n h in the la n h o nt
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2003 200 4 2005

Total a n hes 12 1 15

Total atellites 15 1 16

O er 5 4   
11 5 l m

6

Ani  F2 Ariane 5 1 a e a  2 Ariane 5

ntelsat roton Thai om 4 Ariane 5

ire T  7 ea a n h nmarsat 4F1 Atlas 

A 8 ea a n h

nmarsat 4F2 ea a n h

a e a  1 ea a n h

4 2   5 4   
26   11 5 l m

5 4 4

ntelsat 7 Ariane 4 Ama onas roton A  12 roton 

2 O t s 1 Ariane 5 telsat A roton A  2 roton 

ain o  1 Atlas A tar ea a n h Ani  F1 roton 

ho tar ea a n h strela do l ea a n h  ea a n h

Th ra a 2 ea a n h

2 5   4 2   
5 51   26  l m

6 4

1 nsat A Ariane 5 er ird 6 Atlas nsat 4A Ariane 5

nsat Ariane 5 at Atlas TA Ariane 5

Asiasat 4 Atlas A  16 Atlas ire T  8 roton 

Hellas at Atlas A  15 roton 

A  roton 

ala  1 ea a n h

elo  2 5   
5 51  l m

4 2

2 sat 2 Ariane 5 A  1 Atlas 1 Tel om 2 Ariane 5

e ird 1 Ariane 5 A  11 Atlas ala  15 Ariane 5

1 ala  12 Ariane 5 ala  14 o

Amos 2 o

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et

  al man ested a n h ith on Addressa le atellite   missions are o nted as a sin le la n h in the la n h o nt



2006 2007 2008

Total a n hes 15 12 18

Total atellites 1 18 2

O er 5 4   
11 5 l m

2 5

2 atme  6 Ariane 5 a e a  Ariane 5 O 1 Atlas 

ire T  Ariane 5 ire T  1 roton iel 2 roton 

 8 ea a n h nmarsat 
4F roton 

ire T  11 ea a n h

hostar 11 ea a n h

4 2   5 4   
26   11 5 l m

6 8

4 ild l e 1 Ariane 5 2 Astra 1 Ariane 5 Hot ird Ariane 5

Astra 1 Atlas 1 net 5A Ariane 5 1 net 5 Ariane 5

Hot ird 8 roton 5 net 5 Ariane 5 5 er ird 7 Ariane 5

easat roton i omsat Astra 1 roton 

hostar 1 ea a n h Ani  F roton imi  4 roton 

ala  16 ea a n h  iri s 4 roton ala  18 ea a n h

at ea a n h ala  1 ea a n h

oreasat 5 ea a n h Th ra a ea a n h

 4 ea a n h

2 5   4 2   
5 51   26  l m

6 5 8

1 Hot ird 7A Ariane 5 2 ala  17 Ariane 5 1 T r sat A Ariane 5

at 1 Ariane 5 1 nsat 4 Ariane 5 2 adr 6 Ariane 5

1 ainsat Ariane 5 6 A O  1 Ariane 5 2 rotostar 1 Ariane 5

2 Thai om 5 Ariane 5 5 tar One 1 Ariane 5 telsat 
2 Ariane 5

Ara sat 4A roton at 11 roton 4 inasat Ariane 5

Ara sat 4 roton 4 tarOne 2 Ariane 5

5 A  21 Ariane 5

A  14 roton 

elo  2 5   
5 51  l m

2 4 2

4 A  18 Ariane 5 sat A Ariane 5 A O  and a n h

O t s 1 Ariane 5 4 ntelsat 11 Ariane 5 Thor 5 roton 

4 O t s 2 Ariane 5

6 Hori ons Ariane 5

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et
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2009 2010 2011

Total a n hes 18 14 12

Total atellites 22 2 15

O er 5 4   
11 5 l m

8 7

1 Ama onas 2 Ariane 5 4 telsat Ariane 5 1 ahsat 1A Ariane 5

2  12 Ariane 5 Ara sat 5 roton et sat roton 

Terrestar 1 Ariane 5 hostar 14 roton iasat 1 roton 

ntelsat 14 Atlas hostar 15 roton 

ire T  12 roton A at roton 

telsat 2A roton Terra 1 roton 

telsat 7 roton  5 roton 

iri s F 5 roton 

4 2   5 4   
26   11 5 l m

2 4 6

Hot ird 1 Ariane 5 1 Astra Ariane 5 Ara sat 5 Ariane 5

imi  5 roton 2 Ara sat 5A Ariane 5 2 Astra 1 Ariane 5

6 His asat 1 Ariane 5 T 2 Ariane 5

5 ntelsat 17 Ariane 5 telsat on  ar h

Telstar 14 roton 
Atlanti  ird 7 ea a n h

2 5   4 2   
5 51   26  l m

6 6

4 at 12 Ariane 5 5 H las Ariane 5 2 AT Ariane 5

1 at om 1 Ariane 5 6 oreasat 6 Ariane 5 1 e  a n Ariane 5

2 Thor 6 Ariane 5 ilesat 2 1 Ariane 5  2 Ariane 5

Telstar 1 and a n h A O  1 Ariane 5 ntelsat 18 and 
a n h

ntelsat 15 on  ar h 1 at om 2 Ariane 5 Asiasat 7 roton 

ala a on  ar h  1 roton   roton 

Asiasat 5 roton 

rotostar roton 

i ral 1 ea a n h

elo  2 5   
5 51  l m

 Ariane 5 1 Tel om 2 Ariane 5

4 O t s Ariane 5 ala  15 Ariane 5

easat A and a n h ala  14 o

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et

  al man ested a n h ith on Addressa le atellite   missions are o nted as a sin le la n h in the la n h o nt



2012 2013

Total a n hes 12 1

Total atellites 21 16

O er 5 4   
11 5 l m

1 1

Astra 2F Ariane 5 1 Ama onas Ariane 5

hostar 17 Ariane 5 2 Al hasat Ariane 5

2 ntelsat 2 Ariane 5 telsat 25 Ariane 5

hostar 16 roton atme  8 roton 

ntelsat 22 roton telsat 7 roton 

 4 roton  6 roton 

 5 roton Astra 2 roton 

ahsat 1 roton iri s F 6 roton 

ntelsat 1 ea a n h nmarsat 5F1 roton 

ntelsat 21 ea a n h ntelsat 27 ea a n h

4 2   5 4   
26   11 5 l m

5 1

4 telsat 21 Ariane 5 Ani  1 roton 

1 AT 1 Ariane 5

5 net 5 Ariane 5

imi  6 roton 

telsat 7 ea a n h

2 5   4 2   
5 51   26  l m

6 5

AT 1 Ariane 5 1 Afri asat 1A Ariane 5

2 H las 2 Ariane 5 2 AT 7 Ariane 5

5 e sat Ariane 5  nsat Ariane 5

4 tar One Ariane 5  8 Fal on 

1 inasat 2 Ariane 5 Amos 4 and a n h

ntelsat 2 roton 

elo  2 5   
5 51  l m

Ta le 26  Histori al Addressa le ommer ial O atellites a n hed 1 4 2 1  ontin ed

 a n h Fail re
  al manifested a n h ith another Addressa le atellite  am le  1 as aired ith 1  2 ith 2  et
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1994 1995 1996 1997

a n hes 4 1 4 1

a e raft 4 2 5 1
FH 1 A Tele om 2 Ariane 4 Tele om 2 Ariane 4 hinasat 6 A

ress roton als 2 roton hinasat 7 A
als 1 roton ress 2 roton 
ori ont 42 roton ori ont 4 roton 

ori ont 44 roton 

1 8 1999 2 2001

a n hes 2 2 5 1

a e raft 2 5 1
hina tar 1 ress A1 roton ress A2 roton ran roton 
inosat 1 1 amal 1 1 roton ress A roton 

1 amal 1 2 roton ori ont 45 roton 
AT 1 roton 

hinasat 22 A
2 2 2 2 4 2 5

a n hes 1 2

a e raft 1 4 2

ress A4 roton ress 
A 22 roton ress 

A 11 roton ress 
A  2

roton 

1 amal 2 1 roton ress A 1 roton ress 
A  

roton 

1 amal 2 2 roton A star 6
hinasat 2 A

2 6 2 7 2 8 2

a n hes 4 4 1

a e raft 4 4 2

a sat roton inosat enesat 1 1 ress 
1 roton 

inosat 2 4 hinasat 6 hinasat 1 ress 
A 44 roton 

hinasat 22A A i omsat 1 ress 
A roton

nsat 4 nsat 4

2 1 2 11 2 12 2 1

a n hes 8 6

a e raft 1 8
hina at 6A AT 8 Ariane 5 A star 7
hina at 

2 A A hinasat 1 hinasat 2A

nsat 4 hinasat 1A hinasat 12

i omsat 1 1 ress 
2 roton 

a sat 1 2 h 5 roton 
1 Amos 5 roton 1 Tel om roton 
1 h 5A roton 2 amal roton 

ress 
A 4 roton amal 4 2 roton 

A a sat 2 roton 
AT 12

Ta le 27  Histori al naddressa le ommer ial O atellites a n hed 1 4 2 1  



APPENDIX 2: HISTORICAL NGSO MARKET ASSESSMENTS
n the last de ade of la n h a ti it  there ha e een si ni ant han es in the amo nt of 
a loads and la n hes fore asted ea h ear  ith a loads and la n hes remainin  stead  

from 2  to 2 6  then e innin  to in rease in 2 7  O erall  the 2 1  O re ort ro e ts 
demand onsistentl  hi her than the a era e of 5 5 la n hes er ear o er the last 1  ears

n the last t o de ades of ommer ial O satellite la n h a ti it  the tele omm ni ations 
mar et t lar e onstellations of satellites into or it ithin a fe  ears  reatin  a short s rt 
of intense la n h a ti it  This as the ase in 1 7 to 1  hen the three ma or s stems  

lo alstar  ridi m  and O O  la n hed  The 2 1  O re ort sho s the la n hes 
s hed led to de lo  the re la ement satellites for ea h of the s stems  lo alstar lans to 
om lete their onstellation in 2 15  and a ne  O  onstellation ill la n h at the same time 

as O O  lans its ma or la n h am ai n  The ridi m T de lo ment s hed le 
does not f ll  o erla  ith the other onstellations as it did in the late 1 s

The Other ommer iall  a n hed atellites and ommer ial emote ensin  atellite 
mar ets reate onsistent la n h demand a ordin  to histori al res  in e 1 6  there 
had al a s een at least one la n h of a o ernment satellite la n hed ommer iall  The 

ommer ial emote ensin  ar et has lo  la n h demand and it is more s oradi  than 
Other ommer iall  a n hed atellites

The n m er of a loads la n hed  mar et se tor and the total ommer ial la n hes 
that ere internationall  om eted or ommer iall  s onsored from 2  thro h 2 12 
are ro ided in Ta le 28  mall ehi les erformed 22 la n hes d rin  this eriod  hile 
medi m to hea  ehi les ond ted  la n hes  From 1 4 to the end of 2 6  the 
histori al n m er of la n hes et een ehi le lasses as ro hl  e al  This ro hl  
e en s lit is not e e ted to ontin e  ith a trend emer in  sin e 2 7 of a loads 
in reasin l  la n hin  on medi m to hea  ehi les  The 2 1  O re ort estimates the 
lar er ehi le lass ill ontin e to ond t the most la n hes

Histori al satellite and la n h data from 2  thro h 2 1  are sho n in Ta le 2

6 n l des a loads o en to international la n h ser i es ro rement and other ommer iall  s onsored a loads  oes not in l de 
d mm  a loads  i a  a loads  or satellites that are a ti e to national a  la n h ser i e ro iders i e   Air For e 
or A A satellites  or similar ro ean  ssian  a anese  or hinese o ernment satellites that are a ti e to their o n la n h 

ro iders  Onl  rimar  a loads that enerate a la n h are in l ded  nless om ined se ondar  a loads enerate the demand

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

Payloads

ommer ial Tele omm ni ation 2 8 6 2 6 14 1 12 51

ommer ial emote ensin 1 1 8 1 1 2 8 25

ommer ial ar o and re  
Trans ortation er i es 1 2 2 5

Other ommer iall  a n hed 
atellites 7 7 1 6 7 6 4 1 5 59

Te hnolo  Test  emonstration 1 1 1 1 1 5

Total Satellites 9 8 5 25 19 10 15 20 4 28 145

Launches

edi m to Hea  ehi les 1 2 1 4 2 7 8 41

mall ehi les 1 2 6 1 2 21

Total Launches 2 3 5 12 10 5 8 3 3 10 62

Ta le 28  Histori al a loads and a n hes6
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 a n h Fail re
  al manifested a n h ith another naddressa le atellite  am le  1 as aired ith 1  2 ith 2  et

A  al man ested a n h ith Addressa le atellite  A missions are not o nted as a la n h in the la n h o nt

Ta le 2  Histori al O a load and a n h A ti ities 2 4 2 1

1   O O  O 2 1 de lo ed on la n h ith ra on  1     
2   A ri e tar 5  6 de lo ed on la n h ith i h 2 et al

   i eriasat 2 and  de lo ed on la n h ith i h 2 et al    
4   i ard de lo ed on la n h ith risma ain  Tar et

Summary Market Segment Date Satellite Launch Vehicle

2013

28 atellites
12 Tele omm ni ation
8 emote ensin
2 Trans ortation
6 Other

1  a n hes
8 edi m to Hea
2 mall

Tele omm ni ation 2 6 1
6 25 1

lo alstar  1 24
O  1 4
A ri e at 7 8

o  2 1a
o  2 1

edi m to Hea
edi m to Hea

emote ensin 8 22 1
11 21 1

om sat 5
ai at 2
at 1

AT 1
o e 1 4

ne r
ne t

edi m to Hea
edi m to Hea

Trans ortation 1 1
18 1

ra on  2
Or 1

Fal on 
Antares

edi m to Hea
edi m to Hea

Other 4 21 1
11 1 1

A O
T AT
A O

A  1

Antares
inota r 

Fal on 
o ot

edi m to Hea
mall
edi m to Hea
mall

2012

4 atellites
1 Tele omm ni ation
2 Trans ortation
1 Other

 a n hes
 edi m to Hea

Tele omm ni ation O O  O 2 11

Trans ortation 5 22 12
1 7 12

ra on OT  emo 2
ra on  1

Fal on 
Fal on 

edi m to Hea
edi m to Hea

Other 12 1 12 t r  2  2 edi m to Hea

2011

2  atellites
14 Tele omm ni ation
2 emote ensin
4 Other

 a n hes
 edi m to Hea

Tele omm ni ation 7 1 11

12 28 11

lo alstar 2nd en  7 12 
A ri e tar 5 62

lo alstar 2nd en 1 18

o  2

o  2

edi m to Hea

edi m to Hea

emote ensin i eriasat 2 A

Other 8 17 11 i h 2
A AT
d sat

A 2

ne r edi m to Hea

2010

15 Satellites
6 Tele omm ni ation
1 emote ensin
6 Other
1 Test and emo
1 Trans ortation

8 Launches
7 edi m to Hea
1 mall

Tele omm ni ation 1 1 1 lo alstar 2nd en  1 6 o  2 edi m to Hea

emote ensin 6 2 1 Tan  ne r edi m to Hea

Other 4 7 1
6 1 1
6 14 1

11 5 1

r osat 2
 2

risma 2 sats
i ard4

osmos ed 4

ne r 
o ot
ne r 

elta 

edi m to Hea
mall
edi m to Hea

edi m to Hea

Test and emo 6 1 Fal on  emo Fli ht Fal on edi m to Hea

Trans ortation 12 8 1 ra on OT  emo 1 Fal on edi m to Hea



Ta le 2  Histori al O atellite and a load A ti ities 2 4 2 1  ontin ed

Summary Market Segment Date Satellite Launch Vehicle

2009

12 Satellites
2 Tele omm ni ation
 emote ensin

7 Other

5 Launches
2 edi m to Hea

 mall

Tele omm ni ation A ri e tar 45

emote ensin 1 8 orld ie  2
O 6A

  26

elta edi m to Hea

Other 7 1
7 2

17
11 2

a a at
ai at 1

anosat 1
O

O
ro a 2

AT AT7

Fal on 
ne r

o ot
o ot

mall
edi m to Hea

mall
mall

2008

19 Satellites
6 Tele omm ni ation
6 emote ensin
6 Other
1 Test and emo

10 Launches
4 edi m to Hea
6 mall

Tele omm ni ation 6 1 8 Or omm e la ement 1 5
Or omm 

osmos mall

emote ensin 8 2 8
6 8

a id e 1 5
eo e 1

ne r 1
elta 

edi m to Hea
edi m to Hea

Other 27 8
4 16 8
7 22 8
8 8
1 1 8
1 24 8

A  e 4
OF

A  e 5
Trail la erF

TH O
osmo ed 

osmos 
e as s 
osmos 

Fal on 1
ne r 1
elta 

mall
mall
mall
mall
edi m to Hea
edi m to Hea

Test and emo 28 8 Fal on 1 ass im lator Fal on 1 mall

2007

25 Satellites
8 Tele omm ni ation
 emote ensin

1  Other
1 Test and emo

12 Launches
1  edi m to Hea
2 mall

Tele omm ni ation 5 7
1 21

lo alstar e la ement 1 4
lo alstar e la ement 5 8

o
o

edi m to Hea
edi m to Hea

emote ensin 6 15 7
18 7

12 14 7

Terra A
orld ie  1
A A AT 2

ne r
elta 
o

edi m to Hea
edi m to Hea
edi m to Hea

Other 4 17 7

4 2 7

6 7 7
7 2 7
11 1 7
12 8 7

tsat
a di omsat 7
a disat 

A
AA

osmos ed 1
A  e 2
A  e 
osmo ed 2

ne r

elta 
osmos 
osmos 
elta 

edi m to Hea

edi m to Hea

edi m to Hea
mall
mall
edi m to Hea

Test and emo 6 28 7 enesis neor edi m to Hea

2006

5 Satellites
1 emote ensin
 Other

1 Test and emo

5 Launches
2 edi m to Hea

 mall

emote ensin 4 25 6 O  TA T 1 mall

Other 7 28 6
12 27 6
12 1 6

om sat 2
orot
A  e 1

o ot
o  2 1
osmos

mall
edi m to Hea
mall

Test and emo 7 12 6 enesis 1 o  2 1 edi m to Hea

2006

5   A ri e tar   4 de lo ed on la n h ith ai at 1
6   O  and   2 de lo ed on la n h ith ai at 1
7   AT AT de lo ed on la n h ith eteor 
F   a n h Fail re
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Ta le 2  Histori al O atellite and a load A ti ities 2 4 2 1  ontin ed

Summary Market Segment Date Satellite Launch Vehicle

5 Satellites
1 emote ensin

 Other
1 Test and emo

5 a n hes
2 edi m to Hea
 mall

emote ensin 4 25 6 O  TA T 1 mall

Other 7 28 6
12 27 6
12 1 6 

om sat 2
orot
A  e 1 

o ot
o  2 1
osmos 

 

mall
edi m to Hea
mall

 

2005

8 Satellites
1 emote ensin
7 Other

3 Launches
 mall

emote ensin 1 27 5 ei in  1 osmos mall

Other 1 8 8
6 21 5

r osat
osmos 1

in 58A

inah 18

T  ress8

o ha ets 5
To sat

o otF

olnaF
mall
mall

2004

9 Satellites
2 Tele omm ni ation
7 Other

2 Launches
1 edi m to Hea
1 mall

Tele omm ni ation atin at 2 sats

Other 5 2 4
6 2 4

o sat 2
emeter

A at ho1 A

a di om at 1 21

a di at 21

nisat 1

Ta r s
ne r

mall
edi m to Hea

8   in 5  inah 1  T  ress  o ha ets 5  and To sat de lo ed on la n h ith ei in  1
   atin at de lo ed on la n h ith emeter

1  A at ho  a di om AT 1 2  a di at 2  and nisat  de lo ed on la n h ith emeter
11 in 4  de lo ed on la n h ith il at 1
F   a n h Fail re



APPENDIX 3: VEHICLE SIZES AND ORBITS
mall la n h ehi les are de ned as those ith a a load a a it  of less than 2 268 
ilo rams 5  o nds  at 185 ilometers 1  na ti al miles  altit de and a 28 5 de ree 

in lination  edi m to hea  la n h ehi les are a a le of arr in  more than 2 26  
ilo rams at 185 ilometers altit de and a 28 5 de ree in lination  

ommer ial O s stems se a ariet  of or its

 o  arth or its O  ran e from 16 2 4  ilometers 1 1 5  miles  in altit de  
ar in  et een a  de ree in lination for e atorial o era e and a 1 1 de ree 

in lination for lo al o era e

 edi m arth or its O  e in at 2 4  ilometers 1 5  miles  in altit de and are 
t i all  at a 45 de ree in lination to allo  lo al o era e ith fe er hi h o ered 
satellites  Ho e er  O is often a term a lied to an  or it et een O and O

 lli ti al or its  also no n as hi hl  elli ti al or its  or H O  ha e a o ees 
ran in  from 7 6  ilometers 4 725 miles  to 5 4 7 ilometers 22  miles  in 
altit de and  to a 116 5 de ree in lination  allo in  satellites to han  o er ertain 
re ions on arth  s h as orth Ameri a

 ternal or non eo entri  or its T  are entered on a elestial od  other than 
arth  The  differ from  or its in that the  are not losed loo s aro nd arth  and a 

s a e raft in T ill not ret rn to an arth or it  n some ases  this term is sed for 
a loads intended to rea h another elestial od  s h as the oon

APPENDIX 4: MASS CLASSES FOR GSO AND NGSO 
PAYLOADS

Class Name Kilograms (kg) Pounds (lb)

Femto 1  1 2  2

i o 1  1 2  2

ano 1  1 2  22

i ro 1   2 22  441

ini 2   6 441  1 2

mall 6   1 2 1 2   2 646

edi m 1 2   2 5 2 646  5 512

ntermediate 2 5   4 2 5 512  25

ar e 4 2   5 4 25   11 5

Hea 5 4   7 11 5  15 4 2

tra Hea  7  15 4 2

Ta le  ass lasses for O and O a loads



2014 Commercial Space Transportation Forecasts:  Appendix

APPENDIX 5:  ACRONYMS

21AT  T ent  First ent r  Aeros a e Te hnolo  om an  td

A   Asia road ast atellite

A   A tomati  denti ation stem

A F  A stralian efense For e

AT   Alliant Te hnolo ies

AT   A tomated Transfer ehi le

A   i elo  anda le A ti it  od le

F  Federal inistr  of d ation and esear h

A  lo  ers e ti no  A ioni i

A O   as ade  mallsat  and onos heri  olar lorer

A T  hinese A adem  of a e Te hnolo

AF   a e ana eral Air For e tation

e   ommer ial re  e elo ment

i A  ommer ial re  nte rated a a it

O  hief e ti e Of er

H   ommer iall  Hosted nfrared a load Fli ht emonstration ro ram

O TA  ommer ial a e Trans ortation Ad isor  ommittee

OT    ommer ial Or ital Trans ortation er i es

  erti ation rod t ontra t

    ommer ial es l  er i es

A  anadian a e A en

  olorado t dent a e eather eriment

T 1  re  a e Trans ortation 1

  osmi  a  a ro nd

A   i ital A dio adio er i e

  ire t road astin  er i es

  i ital le ation odel

   e ts hes entr m f r ft  nd a mfahrt erman s a e a en

   isaster onitorin  onstellation

ii   nternational ma in  td

TH  ire t to Home

A   ro ean Aerona ti  efen e and a e om an

A   ali r Alma  td

A  ort redit A en

  ro ean ata ela  stem

O   ro ean eostationar  a i ation O erla  er i e

a a  d ational a n h of anosatellites



   Hi hl  lli ti al Or it

O    arth emote O ser ation atellite

A   ro ean a e A en

  ort m ort and

T   ternal or on eo entri  Or it

FAA A T  Federal A iation Administration  Of e of ommer ial a e Trans ortation

F    Federal omm ni ations ommission

F   Fis al ear

F   Fi ed atellite er i es

   eo ra hi  nformation stems

  eo et at h

  lo al ositionin  stem

  eos n hrono s atellite a n h ehi le

O  eos n hrono s Or it

TO  eos n hrono s Transfer Or it

H T   Hi h e nition Tele ision er i es

H O  Hi hl  lli ti al Or it

H A  Hosted a load Allian e

  m erial olle e ondon

  nternational a n h er i es

O  nitial li  Offerin

O  ndian a e esear h Or ani ation

   nternational a e tation

TA   nternational Traf  in Arms e lations

TT  nternational Tele hone  Tele ra h

T   nternational Tele omm ni ations nion

A   orea Aeros a e esear h nstit te

  orean a e a n h ehi le

O   o  arth Or it

  aser omm ni ations ela  emonstration

   imited ia ilit  om an

O   edi m arth Or it

H   its ishi Hea  nd stries  td

  lti r ose re  ehi le

  o ile atellite er i es

A A   ational Aerona ti s and a e Administration

  i on le tri  om an

A   ational eos atial ntelli en e A en

O   on eos n hrono s Or its
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OAA   ational O eani  and Atmos heri  Administration

O   Other Three illion et or s  td

OH   Or itale Ho hte hnolo ie remen

Or ital  Or ital ien es or oration

   olar atellite a n h ehi le

   A A AT onstellation ission

  e sa le et rn ehi le

AA  a e A t A reement

A    ntheti  A ert re adar

A   atellite ased A mentation stems

  ierra e ada or oration

a e   a e loration Te hnolo ies or oration

OT  atellite o r l’O ser ation de la Terre

  a e stems oral

O  n n hrono s Or it

T    rre  atellite Te hnolo  imited

T    To e etermined

T   Terra A  and

A   nited Ara  mirates

AT  ni ersit  of alifornia  r ine atellite

HF  ltra Hi h Fre en

A  nited a n h Allian e

  nited tates nitions ist

AF   nited tates Air For e

AA   ide Area A mentation stem
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